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Warranty 


Hus Hewlett'Packard instmment product is warranted against defects in material and 
wo rkm a n s hi p for a period of one year from the date of shipment During the warranty period, 
HP will, at its options, either repair or rei^ce {uroducts u^dch prove to be defective. 

For warranty service or repiur, this product must be returned to a smvke facility derignated by 
HP. Buya* shall prepay shipfnng charges to HP and HP diaD pi^ ship[nng charges to return 
the product to the Boyer. However, Buyer shall pay all shqtpng charges, duties, and taxes for 
products returned to HP from another country. 

HP warrants that its st^tware and firmware by HP for use vrith an instrument will 

execute its programming instructions when property instaUed on that msrmmftnt . HP does not 
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or 
error free. 


Limitation of Warranty 

The foregoing warranty shall not appty to defects resulfing from improper or inadequate 
maintenance by Buyer, Buyer-supplied software or interfadng, unauthorized modification or 
misuse, (^ration outside of the environmental qwdfications for the product, or im^oper rite 
preparaticm or maintenance. No other warranty is equessed m impfied. HP spedfically 
disclaims the imidied warranties of merchantability and fitness for a particular purpose. 


Exclusive Remedies 

The remedies provided herein are biker’s sole and exclusive remedies. HP shall not be liable 
for any direct^ indirect, special, incidental, or consequenti^ damages, whether based on 
contract, tort, or any other legal tiheofy. 


© Copyright 1990 Hewlett-Packafd Company; 
Cc^orado Telecommunkatioos Divisiba 
5070 Centennial Boulevard 
P.O. Box 5070 

Coloiado brings, CO, a0933 


All ri^ts reserved. 
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Safety 


Prior to operation of the equipment you must examine the instrument and review this 
document to ensure you are completely familiar with all the safety markings and the operating 
instructions. 


Warnings 

The following WARNINGS define operating procedures, practices, etc., which, if not correctly 
followed, could result in personal iiyury or loss of life. 


WARNING 

This jMOduct is a Safety Class 1 instninient with a protective 
earth ternimaL 


WARNING 

For protectioii from electric shock hazard, power cord ground 
must not be defeated. 


Safety 

The following general safety precautions must be observed during all phases of operation, 
serwee, and repair of this instrument. F^ure to ounply with these precautions or with 
specific warnings in this manual wd^es safety standards of design, manufacture, and mtended 
use of tlus jnstniment. Hewlett-Packard Company assumes no liability for the customer’s 
failure to comply mth these requirements. 
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Grounding 


To m inimi ze shock hazard, the instrument chassis and cabinet must be connected to an 
electrical ground. The instrument is equipped with a three-conductor AC power cable 
compatible with an approved three-contact electrical outlet The power jack and mating plug 
of the power cable must meet International Electrotechnical Commission (lEC) safety 
standards. 

Environment 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an enwonment constitutes a definite safety hazard. 

Service and Adjustment 

Dangerous voltages exist within this instrument Service and adjustment of this instrument is 
to be performed only by trained service personncL Operating personnel are not authorized to 
remove the instrument covers or to perfmn any internal service or adjustment procedure. 

Do not replace components with the power cable connected. Dangerous voltages may be 
present even wbtn the power cable is disconnected. 

Do not perform internal servijcing or adjustment unless another person, capable of rendering 
first aid and resuscitation, is present. 

CRT Handling 

Rough handling or jarring of the instrument can break the CRT (cathode ray tube). The 
resulting implosion will scatter ^ass fragments at a high velocity. Removal or installation of 
the CRT is to be performed only qualified maintenance personnel u^g approved safety 
mask and gloves. 

Unauthorized Service 

The installation of substitute parts or the installation of ai^ mstnimenr modification not 
authorized by Hewlett-Packard is spedfically forindden. The performance of such 
unauthorized service can negate the instrument warranty or any mainf en ance agr eftm e-ntg 

Return the instrument to a Hewlett-Packard Sales and Service Office for authmized service 
and repair. 
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Manufacturer’s Declaration 


This certification is applics^le to products shipped to Germany after June 1, 1985. TWs is to 
certify that the equipment 


HP 4S72A LAN Protocol Analyzer 

is in accordance with the Radio Interference Requiremoits of Directive FTZ1046/1984. The 
German Bundespost was notified that this equipment was put into circulation. The right to 
check this model type for compliance with these requirements was granted. 

Additional Information for Test- and Measurement Equipment 

Note: If Test and Measurement Eqmpment is operated with unscreened cables and/or u^d 
for measurements on open set-ups, the user has to assure that under operating 
f o n difi^ns the Radio Interference limits are still met at the border of his premises. 

Herstellerbescheinigung 

Hiermit wird bescheinigt, da/S das Gcrat/System 

HP 4972A LAN Protocol Analwer 

in Ubercinstiniinung mit den Bestimmungcn dcr Postverfugung 1046/84 funkentstdrt ist. 

Der Deutschen Bundespost wurdc das Inverkehrbringcn dieses Gerates/Systcms angczeigt 
und die Berechtigung zur Uberprufiing dcr Scrie auf Einhaltung der Bestimmungcn 
cingeraumt. 

Zusatzinformation fur Me/3- und Testgerate 

Werden Me)5- und Testgerate mit ungeschirmten Kabeln und/oder in offenen Me^aufbauten 
verwendet, so ist vom Betreiber sicherzusteDen, d2fi die Funk-entstorbestimmungen unter 
Betriebsbedingungen an seiner Gnindstucksgrcnze eingehalten werden. 
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Printing History 


New editions are complete reviarms of the manual Update packages (formerly known as 
"Manual Changes") are issued between editions. They contain additional and rei^acement 
pages to be merged into the manual by the customer. The d^ <m the title page diangp. only 
when a new edition or a new update is published. No information is incorporated into a 
reprinting unless it appears as a prior up<bte. The edition does not diange when an update is 
incorporated. 

Many product updates and fixes do not require manual changes and, conversely, manual 
correcticms may be done without accompanying product changes. Iherefore, do not expect a 
one-to-one correlation between product updates and manual updates. 

Edition 1....... July 1987 

Edition 2.................—..>a......„.— ................November 1988 

Edition 3 .....September 1989 

Edition 4.................................................June 1990 


Problems? Call for Help 

Ifyop have problems operatin^your HP protocol analyzer or aiqr of the applications, call the 
CTD Custmner Helpline (»-use your fax machine to smid your questions. 

Helpline - (719) S31.45tf7 
Fax - (719) 531-4505 
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Conventions 


Critical instructions within the tact of this publication are preceded by one or more of the 

following labels. 

WARNING All (^>erating procedures, practices, etc., that must be 

performed in the specified manner to preclude the possibility of 
personal iiQuiy or loss of life are prece^ by a "Warning” label. 

CAUTION All operating procedures, practices, etc., that must be 

performed in the specified manner to preclude the possibility of 
damaging the instrument or destroying programs or software 
are preceded 1^ a "Caution* label 

note Explanatory comments or supplementary instructions are 

preceded by a "Note* label 
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Using This Manuai 


This chapter describes the organization oi this manual 

This manual documents the LAN Performance Analysis Aj^lication for the HP 4S>72A Local 
Area Network Protocol Anafyzer. 

If you are not familiar with the HP 4972A LAN Protocd Analyzer, introductory information is 
prorided in the Getting Started manual 

Sections in tins chapter include: 

■ Chapter Descriptions 

■ Conventions Used in this Manual 


NOTE 

The manual set refms to the HP 4972A. LAN Protocol 
Anafyzer as the HP 4972A, the protoccd anafyzer, and 
the analyzer. 

The manual set also refers to the LAN Performance 
Analysis Application as Stats. 
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Chapter Descriptions 

Using This Manual 

Ouyter 1 describes the purpose of the duqites in this mannaL Tliedescriptioiisgroiq>the 
diaptersbyfiiadkms. 

Product Information and Installation 

Ou^tN 2 proivides a product descrqitkn of the IAN Performanoe Ana^psis Ap^catkuL 

Qu^er 3 describes how to install the iqi^lkatioa into die analjfzer. Chapter 3 also describes 
how to ranove dus software s^licatkm frofii the protocol anal^BBr. 

Common Operating Considerations for Running Measurements 

Chapter 4 provides infonnadon diat is comnum to most of the measurements or functions of 
the Stats application. This diapter describes common features sudi as starting or stopfui^ 
tests, changing the time periods for the measurements, or chanpi^ the srale c^ die displays. 

Chaptn^ 4 also summarizes running measurements m remote operation. 

Common Operating Considerations for Displaying the Measurements 

Chapter 5 describes the dunces for diqilajhig the measuremoits provided by the Stats 
application. Plotter pen as-signments are shown for vriien graphic measurements are plotted. 

Description Of the Stats Measuremsnts 

OuyitN 6 introduces you to the measurement dasses that are provided by Stats. 

Top Level Menu for Stata 

Ouster 7 describes the Network Summary Menu. This mean is amilar to the Top Levd 
Menu for the analyzer. You can make serftkey selections from tins mmin to contrd the 
operation of the Stats. In addition, the Netwwk Summary Menu provides a summary of the 
activity happening on the network tiie protood anail^zer is attached to. 
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Setting uptheSteUslicsMeasuremente 

Chapter 8 describes how to set op the protocol aoal^/zer and the Stats functions before 
beginning to peifbrm measurements on the network operation. 

Network Level Meaeuremente 

Chapters 9 through. 15 describe measurements that appty to the entire network. This should 
be the first group of measurements you use you begin to characterize your network’s 
baseline performance. 

Node Level Meaeuremente 

Chapters 16 through 22 describe measurements that appfy to qtedfic nodes on the network. 
After you have established your network’s base or average performance, you can look at the 
operation alt specific nodes on the network. 

Tranemitting on the Network 

Chapters 23 through 26 describe measurements that let yon actively transmit messages on the 
network and observe the results. 

Running Testa Automatically and Logging Measurements 

Chapter 27 describes howto create tests sequmices to make performance measurements you 
want. You can automatically control the sequence ci tests and the time of day when the tests 
aretobenm. 

f^apTftr 27 also describes logging measurements to a printmr, plotter, or disc drive. 
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Conventions Used In this Manual 

The LAN PetfonaanceAnahBOS Application uses s(^tkevs to control its onerarifin eiiniiar fn 
the HP 4972A LAN Protocol Analyser. 

Conventions for osiiig to contrtd the the gawna tiie anafyzer 

conventions. See the chiqit«. Using The Manuals, in the protocol analyzor Getting Started 
manual 

Tidies that are described indude: 

■ Sofikey conventums 

■ Editing with keyboard kqs 

■ Repeatingk^ 

■ Text entry conventions 
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Product Information 


This chapter provides an introduction to the Stats application for the HP 4972A Local Area 
Network Protocol Anafyzer. 

Sections in this diapter include: 

■ Stats Introduction 

■ Stats Features 

■ Eqtupment Supplied mth Stats 


Product Information 2-1 


Introduction 


The LAN Peifonnaiice Anal^ Applicatira for the HP 4972A LAN Protocd Ana^ is an 
infograted set Level 1 and Level 2 measnrements for the Intematioiial Standards 
Organization’s Open Sjfstem Intncomiect (OSI) refermce modd ifoir let you analyze 
and manage your Local Area Network (LAN). 

Statistics for hig^r level protocols can be measmed by nsiiig some of the more general- 
purpose mmius of the protocol ana^r with die Stats frame anal^ niftiwaiw»iinm»« 


NOTE 

HP 4972A ^em software. Revision BX13.03 or 
subsequmt release, is required to operate the LAN 
Performance Anafysis i^iplication, Reviaon A.0L04. 

The protocol analyzer requires at least 2i) Mbytes 
internal memory foe Stats apidication. 


The Stats pnfrxmance measuremmits are organized into three bafo; groups: 

■ Network Statistics 

■ Node Statistics 

■ Transmission Statisdcs 

Measurements for each of these poformance classes are described in latm^ chapters. 


Product Information 2-2 



Alarm Conditions 

You can spedfy test alarm conditimis in the following measurement tests: 

■ Utilization 

■ Errms and cdlhsk»s 

■ Number ccmnections to a node 
a Qhaanel acquiation time 

a Network reqmnse time 

Audible or visual agnds can alert you whm an alarm evmit occurs. You can also use the 
alarm event to make branch dedsKMis when making automatic sequence measurements. 


Automatic Sequence Measurements 

An sequence menu is provided for unattended netwwk monitoring. This feature 

lets you program a sequence of measurements to perform. Yon can spedfy start and stop 
fittirje for ra ch measurement, and branch from one measurement to another when alarm 
conditioiis occur. 

T la gg in g can be used in conjunction with autmnatic sequence testing so that important network 
performance mfonnation is never lost. 


Automatic Logging 

Automatic logging lets yon periodically copy statistics data that has bemi co^ed to a disc, 
juinter, or plotter. Logging may also occur on "alarm* conditims 3 rou set up. 


Color Monitor Operation 

The applicadon supports HP 3S741BX color monitor operation. See the "Installation" 
chapter in the protoccd analyzer manual for information to install the color morntw. 
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Remote Performance Analysis 

Stats pcrfo nuawc e mcasnremcots can be made at a remote location by iismg the protocol 
anafyzer in its master/slave function. 


Features 

Hie LAN Performance Analysis Application can be used to; 

■ Prowde visibility of baac network per fnmmncfc. 

■ Identify most active and proUem nodes on the network. 

■ Provide simplified analy^ network loading proUems. 

■ Provide simplified network response time meanimin«>iir 

■ Provide flesdUe and understandaUediqtiayfonnats. 

■ Archive network pmformance information. 

■ Provide unattended mrntitoting. 

■ Provide unattended remote monitorii^ 
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Loading the Application 


The Stats application is resident on the hard disk of your HP 4972A if you have analyzer 
operating ^em software Revision B.0L00 or later. However, sometimes it may be necessary 
to reload your implication due to software updates or if you accidently corrupt your hard disc 

Hiis chapter describes how to install the Stats smpUcation software into the HP 4972A IAN 
Protocol AnahjOKT. 


Sections in this chapter indude: 

■ Loading the Stats 

■ Unloading an AjmCcation 
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Loading the Application 


NOTE 

HP 4972A ^em software, Re^oa BX13.03 or 
subsequent release, is required to operate the Stats 
LAN Performance Analysis Aiq>lication Software, 
Revision AX)1 j04. 

Hie protoccdanalyzm^ most have at least 10 Mbyte 
internal memory to load the Stats apfdication. 


Procedure 

1. InstaD Stats floppy disc in the floppy disc drive. 

1 From the analyzer Top Level Menu, press <Diae Funedono. 

3. Press <S«teetVoluiiw>. 

4. Press <LANAPP#3:>. 

5. Press <Load FH*>. 

6. The analyzer diqdays: 

Doing directory of #3: 

7. The analyzer prompts: 

Select a file type to loed. 
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8. Press <AppL no. 

9. The ana^fzer i^ompts: 

Select softkey OR enter valid naiie: 

10. Press <STATS>. 

11. The analyzer ifiqdays: 

Loadirw ‘STATS' 

12. After Stats is loaded, the analyzer prompts: 

Select a file type to loed. 

13. Press <EXIT> twice to display the analyzer Top Level Menu. 

Starting the Application 

L Prom the Top Levd Menu, press <RunAppBe.>. 

2. Press <RimStats> to display the Stats Network Summary Mmu. 

Operation with Roppy Disc Drive 

If the power is turned (rff and you are using the floppy d^ to run the Stats applicaticm, the 

application must be loaded from floppy disc again udien power is restored. 

Operation with Winchester Disc Drive 

You can copy the Stats apphcadon to the analyzer’s hard disc. Then, if power is interrupted, 
is more convenient to reload the appHcation firom the hard disc after poww is restored. 
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Procedura 


1. Inst a ll die Stats floppy disc in die floppy disc drive slot. 

2. nrmn the ana^on' Top Level Menu, press <Olae F U ncMon o . 

3. Press <Oopy Hie>. 

4. The anafyzer prompts: 

copy fUo FIKM which voluw? 

5. Press <LAIMPP#3:>. 

6. Press <An nM>. 

7. The analyzer prompts: 

Copy file TO which voluwT 

8. Press <HARI>SC# 13 ;>. 

9. • The analyzer dsphqfS a list of files diat are to be copied and disph^<BeglnCopy>. 

10. Press <BeglnO»py>. 

IL Whmi the cof^ fimction is complete, the anal^/zer diqihqns the menu to cc^iy another 
file. 
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Starting the Stats Application from HARDSC 

1. Press <E3(IT> to retam to the anal^r Top Level Mniu. 

2. Press < Disc Fimeliefis>. 

3. Press <LMd FM«>. 

4. The analyzer prompts: 

Select a file type to toad. 

5. Press <AppL rae>. 

6. The analyzer prompts: 

Select eoftkey Oft enter valid name: 

7. Press 

8. After Stats is loaded, {M%ss <EXIT> to return to the analyzer Ti^ Level Menu. 

9. Press <iUinApplle>. 

10. Press <Run 8iale> to start the Stats applicadon. 
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Unloading an Application 

When lyye programs and node Ksts have heew «« "fftmagf n»^ Kr- 

that indicates not enough nmnoiy is availaUe Cm some analyzer (q)eration. You may want to 

remove the Stats ^tfdicadon from the analyzer’s memory. 

To del^e the Stats applicadon, use the following procedure: 

Proeedura 

1. From the analyzer Top Level Menu, press <RMn AppBe.>. 

2. Press <UnloadAppL>. 

3. Press <EXIT> to return to the analyzer T(^ Level Menu. 

The memory space previous^ occufued by the Stats iq)plicatioa is now available for 
other protocol aaalyzet operations. 
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Running the Tests 


of the fiinciinns used to control or modify the Stats performance tests are common to all 
the Hits chapter describes commonly shared softkeys and functions that can 

be us ed to control or mo£fy Stats performance measurement tests. 

Functions described in this diapter indude: 

■ What/When Can You C3iangc Tests? 

■ Setting Test Hmes 

■ Setting Display Ranges 

■ Autoscaling the Graphs 

■ Choosing Time Scale for Displays 

■ Starting and Stopping the Tests 

■ Averi^g the Measurements 

■ Saving a Measurement 

■ Using Statistics in Remote Mode 
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What/When Can You Change Tests? 


S<Mue of the measurement and diq^ parameteis have to be set before startup the test 
Other parametm may be dianged duriqg or after the measurements. The fcdlowing list shows 
some o£ the measurement and disiday parameters you can eontroL 


Measurement Parameters you MUST set BEFORE test start: 

■ Set Ted Times 

s Eoable/Disable Alarm 

■ Change Alarm Values 

■ Qiange Measuremmit Storage 


Display Parameters you can change DURING or AFTER measurements: 

■ Select antoscale ON/OFF 

■ Change time diqilay(Eh^iS6d/Absolute) 


Display Parametera you can change AFTER tests (post processing): 

■ Change horizcmtal ans (dme scale) lindts 

■ Change vertical axis Limits 

■ Change time disiday (Ehfised/Absdute) 
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Setting Test Times 

Before begin a test, you can choose how long to let the test run and also how often to 

iqpdate die display. During the test, the display shows udiat day, month, year and hour, minute, 
second the start test key was pressed. After the test is stopped, the display shows v/haX day, 
month year and hour, minute, second the test ended. 

The lines shown below arc displayed at the bottom of the performance measurements: 


/ uhat tfM the 
/ test is to start 

/ 

Start time » DDMM YY HH:MM:SS 
Measurement time « ttt SECX)NDS 
\ 

V. how long to 
run the test 


/ Mhat tine the 
/ test is to end 

/ 

Stop time » DD MM YY HH:MM:SS 
Sample time » XX SECX)NDS 
\ 

how often to update 
the display 


SolMcev 

<S«tTMtTiiM> 


<S«t Mms. TtaM> 


DescrloHoo 

displays softkeys for setting how tong to nm the test, <S«tM«M. 
Tlin»>, and how <^eii to update the £splay, <S«tSaiiip.'niM>. 

lets you dioose how kmg to mn the test. 

Press <S«t Mmw. ThM> to (fis{day the current measurement time 
in a highl^Jited field. Type a new entry fw the measurement 
time you want. To complete the entry, press [RETURN] or 
press a softkey to sdect the unit of measurement time. T1i.e 
chmcesare: seconds, minutes, hours or days. For example: 

600 Seconds 3S Hours 

75 Minutes 15 Days 
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PcscrioHon 


Softkey 

<SetSwiiptoTliM> The sampift rime is nsad to crtnfrnl ii |Ml3>tii ig rii« tnaagnr^tw ^aif 

Stored and dqplaved data. 

The dauiyza does not "sample* the network, k sees all the 
measuronmit events oocorring on the netwcnk and ealeiilirfiiiiy an 
average valiie for aU the measurement evmts happemng during 
each samjde time. 


Updating the Display 

linepaphs are updated with the new average vahie for eadi samjde time. 

are updated using an average several sampfe periods. Use <8«t Test flnwo and 
<S«t#efSamp/Awg.> to control how maiqr sample times to use for i^Nhdii^ the gr^>h. 

Bar, graphs with numeric data and Pie graphs are also normally updated nang an a<«r«gt» nt 
several samfde times. The anal3aer updates the running displiQr as Cast ask can. If k cannot 
update fast e nou^ to <hspliQrevery sample, it sld^ diqda 3 nng some samples shows the 

most recent sample. When the measurement stops, you can use the cnrsm to see each sample 
period &pliqr. Thisisanulartotheanafyzm'ExaiiiineDatadiqilayudieiimoiutoringthe 
uetworL 

3^2]^j£SGlas ve iqtdated with the new average value for each samfde time. 
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Entering a Newf Sample Time 

Enteriiig a new sample time < Set Sampla Tim# > lets you vary how often the displayed test data 
is updated. Test time must be equal to or less than the test measurement period. 

Type a new entry for the sample time you want. Press PUBTURN] or press a softkey for a 

newunit of samjdetime. Units of time for sample periods arc: seconds, minutes, or hours. 

For any measurement using a time axis graph, the analyzer can store up to 360 samples. In 
measurements sudi as Node List Stats, a time axis is not used. The measurement displays a 
node list at the end of the test Similar^, node matrix measurements do not use a time axis. 
Th^ show an instantaneous measurement. 

If you need to store a time aris measurement, the smallest sample time is one second. For 360 
samples, the measurement period is six minutes. The longest sample period of four hours 
requires 60 for 360 samjdes. 

If you need to run a test for longer than 360 samples, you can use the log to disc fimcticm to 
store your test results. 

The following table lists examples of different test sample times and test measurement times 
to get 360 samfdes per measurement period. 
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Table 4-1. Sample Time vs Measurement Time Periods 


Sam|de 

Time 

Measurement 
lime fen* 360 
Sam|^ 

Sample poiods 
in eadi minute 

Sample periods 
in each hour 

1 sec 

6 min 

60 

3600 

2 sec 

12 nin 

30 

1800 

3 sec 

18 nin 

20 

1200 

4 sec 

24 Min 

IS 

900 

3 sec 

30 Min 

12 

720 

6 sec 

36 Min 

10 

600 

to sec 

1 hr 

6 

360 

20 sec 

2 hr 

3 

180 

30 sec 

3 hr 

2 

120 

60 sec 

6 hr 

1 

60 

80 sec 

8 hr 

0.75 

45 

2 m\n 

12 hr 

0.5 

30 

3 «fn 

18 hr 

0.3 

20 

0.25 

24 hr 

0.25 

15 

5 min 

30 hr 

0.20 

12 

6 «in 

36 hr 

0.10 

10 

20 min 

5 days 

0.050 

3 

28 win 

7 days 

0.0357 

2.14 

2 hours 

30 days 

0.08n 

0.5 

4 hours 

60 days 

0.04165 

0.25 
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Setting Display Ranges 

While a test is rumm^ or st<q[>ped, you can change the Hmits or bounds of the vertical or 
liAr mwital to dig play You Can Change the uj^ier limit of an axis as well 

as the lower limit. 

Softkeysaredisphryedtol^youdiangethenpper and/or lower axis bounds. Thesoftk^ 
labds will vary depending on the axis function. Examples of softk^ to change di^lay axis 
bounds include: 

<Set Utn. Low Bound > <Sot Time Low Bound> 

<SetUHLHiBound> <8etTimeHiBoiifMl> 

<8et Error Low Bound> <8et%LowBound> 

<SetError HI Bound> <Set%MBoimd> 

<SetLwi. Low Bound> 

<Setljen. Hi BourMi> 
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SflftKgy 


PetcHiHion 


<S0txxxx 

ijoiiirBound> 


lets you set the lower limit for the axis. Try to select lower value 
than you would e3q)ect the test data. 


<Satxxxx 

HiBoiiiKi> 


lets you set the Upper limit for the axis. To increase resolution 
of the displayed test data» try to set the upper bound to the 
lowest value you eq>ect the test data not to exceed. 


Vertical axis 
Hi bound 


Vertical axis | 

Low Sound '■■■ " ' » ♦..♦ 

i 

Horizontal axis 
low Bound 


! 

Horizontal axis 
Hi Bound 
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Autoscaling the Graphs 

The or bounds of die bemg tested b not ahvajs pre^ctable. When majcn' problems 
occur on the network, it b posaUe for the test data to eneee d die limi t s on your grafdi. When 
test exceeds the bounds of a griQ>h, the usual diqday would simply dip the data and show 

a flattened gi^di at diat region. 

A convenieat feature ot the Stats application lets you dioose ndiether to automatically rescale 
the grajdi. You may want to rescale the graph vdien test data exceeds the graph bounds or the 
graph bounds are so wide the display does not show enou^ resolution. 

You can select the antoscale fimcdon bdfore, during, or after a test 

Soltkw Description 

<AutoaeatoOii> b the default mode for die graphic displays. Thb softkey lets 

the protocol anal^r increase tx decrease the graph scale. 

Increasing the graph scale hdps to eliminate aiqr peaks or sfukes 
in test data from bdng dijped on the ^play. 

Decreasing the graph scale can provide mwe resoludon. 

Vetdcal graph limits cannot be entered when autoscaling b 
enaUed; the message: "WMlNlMa sautoscale is on. graph limit 
WILL NOT CHANGE." b disphped. 

<AniMeatoOlf> dsaibles the autoscaling feature. You may not want to use 

autoscafing if most of the data b within the graph bounds and 
yon do not want to lose resoludon of the nuyority of the data. 
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Choosing Time Scaie for Dispiays 

WhOe a is nuning or stoiiped, you can diange the scale for the time axis on grajte to be 

elapsed time Crcnn start of test or to be the time oi dttf. 

SfiBKsx Description 


<SelTMt Dlsplay> control selecting the time scale for measurements wMng a rSmft 

<8etTaMeflangM> aais* The dunces are <EtapMdTltne> and <imaoluiaTlme> 

<Set Graph Ilan 9 ea> 


<Elapsed Tline> shows the time axis on graphs as time from when the test 

started. The examine below shows a time scale for 75 minutes 

♦.*........ 

0.0 15.0 30.0 45.0 60.00 75.0 


<Absolute Time> shows the time ams on graphs as the time of day. The example 

below also shows a time scde of 75 minutes for a test thaf 
occurred between 3:00 o’dodc and 4:15 o’clock on February 15. 

... 4 

IS P«b 15 Pd> 15 r«b 15 Ftb 15 F* 15 Fd» 

03:00:00 03:15:00 03:30:00 03:45:00 04:00:00 04:15:00 


The jvotoccd anafyzer aut om a ti call y scales the clock time period to reflect the 

time poiod you have chosen. The measurement time period is (fivided by the inters: 3 , 5 , 6 , 

7,8 for convenient time intervals on the gn^ 
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starting and Stopping the Tests 

After you select a measurement, <StanTMt> is displayed. Press <Start Taat> to begin the test 

you have selected. The protooed analyzer b^ns the test and informatioii is displayed. 

Displayed softkeys let you contred the test progress. 

start Test 
Stop Test 
Stop Display 
Resune Display 

soitkw pgfpfitfton 

<StartTMt> Press this softkqr to b^in the test you have selected. When you 

start the test, data k collected for the measurement and stored 
in the protocol analyzer. As the statistical data is acquired, it is 
converted into the <£s(day format and shown on the screen. 

When you start a test, the time fiur the first sample period must 
occur before the display begins. Forncample, ifyouuseaSO 
second sample period, dm ana^ner ccdlects data for 30 seconds 
befmv the display be^ns to show the measurement For four 
hour samfde periods, diqilay does not b^in undl the first four 
hours of measurement data has been collected. 

After you be^ a test, softk^ Ested aibavt are displayed to 
amtrd the test You can end the test, fireeze the display while 
cnwitiiming to colfect data, change display parameters, and also 
diange the display ftmaat without dishirl^ the test current^ 
in progress. 
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After a test is started, sofilcey didces are disputed to let yon end the test « freeze Uie display 
idiile continuing to collect data for a test you are coirentfy running. 


Softkey 

<8lopTMt> 


<8top Dispiay> 


<Rmuiiw Olaplay> 



Line graphs show the complete measurement to die time die 
teststopped. 

Bar graphs, graphs and taUes r^um to the first sample 

period display. 

If you have stopped a test, you cannot cmRinue the test You 
must press <8tartTMi> and be^ a new measuremenL 

In bar gnyihs, pe graphs, and tables, you can freeze the diqdi^ 
and at the same time keep acquiring new data. When evfmts are 
occnning very nqndfy, this lets you dosely mtamine data diat has 
already been captured vriule still lettii^ new data be stored. 

When <8lop Olspiay> is pressed, the sc^dcqrdisphQrdiangBS to 
<RMimM Otoptay>. 

Press <Rmwm Dtopl«y> to b^in ^^laying new measurement 
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Averaging the Measurements 


Why Average Measurements? 

Events occur very rapidly on a Local Area Network. In order to show a measurement that can 
be interpreted easily; it is often convenient to display an average of evmits occurring over some 
small amount of time. 

In all the Stats measnrements except <Cliannel Aequia.> and <ll#sponM Tlma>, the default 
sample period is one second. The anafyzer record the measurement events during eadi 
samj^ period and a sing^ average value for that sample period. The anafyzer can 

display a pmnt, bar, or pie graphic <fisplay or a table showing an average ci all events that 
occinred during the last sample period. 

Pimt'line graphs show the continuous measurement from the start of the test which makes it 
easy to fdlow the activity if events raindly increase or decrease from one sample period to 
another. In contrast, bar graphs and pie graphs measurements may not be as easy to interpret 
if the average of events dianges rapidfy from one measurement period to the next 

An a dditio n a l avera^ng be used in the Stats to let you smooth or average the 
measurement data for a variable number of sample pmods. This slows down abrYq)t dianges 
in bar or pie graphs and makes it mudi easier to interpret a measurement as it occurs. 

It is possible to not use averaging and just make the samjde time longer. This would let the 
display chai^ at a slower rate and it would be still be easy to watch a measurement run. The 
aigument a^dnst just u s in g longer sample times is that when the measurement ends, you lose 
resdution if the (fisiday is scroll 


Running the Tests 4^13 



What Types of AddKional Averaging are Used? 

Average from start of Test 
Average for Fixed Length of Time 

Hie Stats Top Level Menn, the Network Sammaiy Mean, uses these of averaging. 

Averaging from the start of a test lets jkiu run a test for a kmg period oi Hma and get a angV. 
average value. Avna^ng for a fixed Imgth of time is used in the Network Summaiy Menu 
dace it has a fixed sampte period of one second. 


Avaraglng for a Number of Sample Perioda 

This is the most conmum averaging you can add to the measoremmits. <S«t#of8ainp/Avg.> 
lets you select how many sam{de periods you want to nse for ad^tionalfy averagmg a 
measurmnent disiday. 

Averaging by a selected numbor <rf san^des can be used m the foDowii^ measurements: 


All Bar Brapha 
All Fla Brapha 
Tables 

Network Sunaary Menu 
Network Suanary Heaeureaent 
Node/Network Statfatfea 

Statfatics Suanary for aelected node 

Averaging by swne number of samples is particulaiiyh^dul in the <Neda8iata> KOemaMm. 
MaMo measurmnmiL The dot pattern can change so nyddfythat you canned interpret the 
informatkm or identify dots to rows and ednmns. Uaogonfy a few sample times to aven^ 
the dis|^y makes it eader to inteiinet the data. 
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Averaging from Start 


The Network Snmmaiy Menu lets you di^lay values that show an average of events since the 
start of the test. The average value is updated after eadi sample period. 

Sanple Periods 

Average 

from Start |.| 

I 

i 

The total count of measuremont events since start of test Is 
divided by the total count of frames that occurred since start 
of test. 


Moving Average Periods 

<Sm#of8ainp/Ai»s>> and <8m Err. Avanigo> let yon caknlate and display a’moving" average 
for the measurement. The moving average measurement value is updated at eadi samj^ 
time. 

Ptriodo | 

I.i 

I.I 

I.I 

I.I 

I 

I 

Only events occurring during the last ”average*i period update 
the display. Events from previous "average" periods are 
dropped. 


Until the analyzer reaches the specified nuPber of saiiple 
periods, it averages however many ft has. 
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Averaging after the Measurement Ends 

Displ^ averages can be rhangaH after tihe measurement ends. 

Fw example, after a measurement ends, 3KM1 can use [NEX 73 or [niEV] to find a 
sample time you want to inqiect 

The defonlt avera^ time ft>r pie gra^^ is 10 sample periods. Hus means as you scroll 
through a comjdeted measurmuent, each separate display is an average (tf die 10 previous 
sample periods. 

Use <Sst# of Samp/Avg.> to change the nnmbm’ of samjdes for averapng the diqilay. If you 

set the avmage ftur one sample period, eadi san^le dme shows the smallest rescdudon for the 

mcasuremciit as you scroll through the measaremeiit. 

You can also change the number of sample periods per average to a larger number to show 
more of an overall average for the test 


Correlating Tabular Displays to Averaged Graphic Displays 

Remember that t a b u l a r displays always show a one sample snapshot the mytnlf^>fgd activity 
(measurements with selectaUe averaging have a definih samj^/average (rfone secomQ. 

As you scroll throng a measurement and switch between graphs and the table diqilay, the 
values may not seem to match for a gwen sample period. The reason b diat the "fucture* is 
probal^ an average over several sample periods and the table b not 

To CCTTelate t a b u l a r displays to a lue gr^fdi or bar gra|di, use <8*t#ef8mip/AMB.> to set the 
gr^ display average to one sample period. 
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Saving a Measurement 

After you perforiB a measurement, you can save that measurement and any other 
measurements that nm simultaneonsfy to your Qfstem £sc drive. Simuhaneous measurements 
are described in the Classes of Performance Measurements chapter <ii this manuaL 

Saving the Measurament PUa 

1. Make the measurement you want to save. 

2. Press <EXIT> to return to die Stats Network Summary Menu. DO NOT go to the 
anafyzer’s Top Levd Mmin. 

If yon the Stats menus, the buffer is mased and the last measurement 

is removed. 

3. To save the measurement(s), press: 

■ <8«t Up 8lats> 

■ <Dlae FwieUono 

■ <8aw«Fle> 

• <8latsDala> 

4 . The measurement currently in the statistics buCEer (and any other simultane ous 
measurements) is saved to die selected file. 



Retrieving the Measurement File 


1. Fr<Mn the Stats Network Samiaary Menu, press the foUowing softkeys to select the 
statistics data file you want to load into die anafyzer: 

■ <S«tUp8lala> 

■ <Dlae FuneOono 

■ <LoadFlla> 


NOTE 

Up to 360 samples of the last measarement(s) is saved 
to the disc file. IntheNetwOTkSmnmaiy 
Measurement, if the test had run longer than 360 
samples, the Total BytM, Total PtaniM counts onfy show 
the totals for the last 3M saiwpW 


Using Statistics in Remote Mode 

The LAN Perfmmance Analysis Applkadon measuremmits can be performed wang the 
protocd analyzer in remote operation. 

This section provides a summary for using thie Stats s^lication remote ope^on. Dialled 
information about remote operation for the protood analyzer is in the ana^zm’s Operating 
Manual 
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Getting Remote Control 

For remote operatioiiy you need two protocol analyzers uith an RS-232 data c ommuni cations 
™ ftiidh Miftlygftr, The analyzers most be connected tliroii^ the RS*232 link. 

L Use <8ai Up Afialyaar> and <1/0 Fuiieilom> from the ana^r’s Top Level Menu to 
be^ remote operatkxL 

2. At the master analyzer, press <CapiiiroSla«a>. 

Messages are (fisplayed to indicate the capture is in process. When the cs^ture is 
compl^ the master analyzer displqfs: 

You are now controlling the renoto analyzer. 10: : 

If the slave anafyzer is busy when the master asks for control, the slave finish e s its 
operation before processing the request If more than 10 seconds elapse with no 
reiqionse from the slave, the master times out. Wait a few minutes and press 
<Caplufo 8lawa> again. 

If the master analyzm is not aide to gain control of the slave analyzer, several steps are listed 
below that may he4> you resolve the problem. 

L Press <1/0 IHinollon> at eadb analyzer. 

Verify the configuration table is the same for each device. 

2. Verify <Enablo l/0*> is active at each protocol analyzer. An asterisk (^) is 
displayed in the <Enabla l/0> when it is enabled. 

I/O are displayed at the lower right corner of the screen. See lO 

STATUS tables in the Master/Slave chapter of the protocol anafyzer Operating 
ManuaL 

3. Verify the connections from each protocol analyzer to its modem. 
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Loading Stats Application in the Remote Analyzer 

llie Stats must be loaded from the shve analyzer’s disc dr^ The qiidication 

cannot be loaded from the master anal^pzm's disc drive over the remote fink. 


Use the Slave Analyzer’s Disc Drive 

For the Stats sqpplicatkm, 3fon most use the dave analyzer’s asc drive. This provides the frstest 
operation Cor logpng measurements and alarms to a <fisc drive. 


Running die Measurements 

In remote opmat^ measurements urii% < GfapHe Foniiat> diqdjQS cannot be nm. Only 
measurements using <TaiMflar Poniiat> di^lays may be nuL 


Matter A^sual alarm is a message displayed in error 

Audible alarm is single tone beqp. 

Slave Visual alarm is the flashing bwder of the display. 

Audible alarm is dual-tone beep. 


Automatic Sequence Measurements in Remote Mode 

Measurements uang taUe format diq^ys can be nm in rmnote mode with the Antomadc 

Sequence menu. 


Ending the Remote Link 

To end the link betwemi a mastn and slave analyzer, press [BREAiq or ^OP) at eidm 

analyzer. 


Running the Tests 4-20 



Displaying the Measurements 


This du^er describes the £^lay features jntjvided tqr the Stats application. 

m Types of Di^lay Formats 

■ D^idi^iog Sub»ts of the Measurement 

■ Scrolling the DiH>by 

■ dotting Graph Di^lays 

■ Test Measurement lime vs Time Axis on Graphs 


Displa^ng the Measurements 5-1 


Types of Display Formats 

Stats perfonnance measurenioats iwiially indude two sofUcc^ for dioosiiig die display formaL 
<Tabular Fennat> and <GrapMe Ftoniwt> tpgg^ mth eadi other. Onty one these format 
fnnctions may be enabled at a time. 


Softkey 
<Graphle Foniiat> 


<TabHlar Fonnat> 


Do»crii»tion 

Each graphic disjds^ in a measurement group shows a muque 
measurement. <GrapMe FMinat> shows individual 
measurements in several formats. <Grapliie Fonnat> disjdays 
include: 


Bar diarts 
Kediarts 
Line graphs 

Bar and Pie charts update in a ieimilar manner. That is, a 
sample time of less thanSseomds will have an iqidate rate 
greater than 5 seconds and less than 10 sectmds. Convmefy,a 
sample time of greater than or equal to 5 seconds will have an 
equal update rate. 

shows a detailed summary display of the individual 
measuremmits made in the grajhic format di^lays. 


Displaying Subsets of the Measurement 

After a measurmnent is completed, you can diqilay oniy a portion or subset of the 
memurement <S« Graph Ra n g aa > lets you change the hnrimntal axis (time axis) timhe to 
be|^ and end the display at any p<nnts vnthin the measurement 
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Normal 60 second measurement 



To view only the events during 30 to 40 second time period, press <S«t'niMljowBeund> and 
enter 30 seconds. Press <8MThiMBeund> and enter 40 seconds. The graph is redisplayed nith 
only sample times between 30 and 40 seconds. 


Subsetdisplay forSOto dOeeeond period 
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Scrolling the Display 

After a measnremmt is stopped, a cursor funcdou is available to scroO tbe measurement. 
I^ess <Cursor On> to enable the cursor fimctioiL 


Line Graph Cursor 

la Unept^hs, the curscHTpc^cm is indicated by a vertical line on the £^lay. 'Where ever Ibe 
cursor is located, the numeric value of the sample period marked by tbe cursor is shown in the 
left comer of the displ^ below the graidi. 

You can use the [ARROW] to move die cursw from one end of the graph to the other 

cad. You cannot move the cursor to sam|des b^ond the bounds of the ^splayed samples. 

You do not see what happened before or after the 360 sami^ diow cm the diqdiqr. 

The [PREV] and [NEXT] move the cursor in increments of 10 data points left or right 

respective. 


Tables and Bar and Pie Graphs 


In <TalMilar Forniat> ot bar and pie graidis, you ^dew a £siday ^ * selected sam^ period. 
Use [NEXT] and [PREV] to move the display to the sample petiodyou want to new. 


For bar and pie gnphs, the Hum a oOsOOHM fieldbdowtliedispliy shows the poddon of the 
cursor in the measurement Press [NEXT] or [PREV] and observe die'nmeaOOaocaa field 
and the display change. 


For table displays, es you press []l>i]^n:] or [PREV], the measnremmit time on die di^lay 
increments or di^eihentsi 




Common Cursor Position 

Within a measurement, when yon move the curstn- for one disiday, the cursor podtion is also 
moved for the other displays of measurement 
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UNEGRAPH 


Move cntsor with 
[ARROW] kqs. 

Averaged immeric 
readout f<H‘ sdected 
sample period. 
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Figure 5-1. Cursor Operatton in Graphic Format 
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Figure 5-2. Cursor Operetion bi Tabular Format 
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Plotting Graph Displays 

Hotters widi HP>GL capacity can be used to {dot the Stats graphic Point'ime, bar, 

and iMgra^ can be plotted. <Tabuiar Fonnait> displays cannot be oirtpirt to a plotter. 

Mnlt^e pens can be used to {dot elements al the gr^hs in tBfferent colors. The fdlowing 
figures show uhat |)ens are us^ for die differmit ele m e n ts of the graidis. 

® ® 

=ssa=asssBs=s network sunnhry saBssBs=ssss==a 




0 

Utilization 
Current 

Rverage 

Bverage Cnt/Frn 
Bad FCS-Hisaign 

Runts 

Jabbers 

Collisions 


lW.0Sf0 



0 


0 

Figura5-3. Network Summary Bar Graph 
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Rgwe5-4. Transmit Baekground1V«ffie Generator Bar Graph 
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li'^l00.0T 


NETHORK UTlLIZnnON 
UTILIZRTIOM vs TWE® 



St«rt tiM • 1 Sap 86 81:13:16 
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^Stop tiM « 1 Sep 86 01:14:16 
^SMple tiM 1 Second_ 


Figure S-5. Measurement Line Qiaphe 
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Figurp5-6. MeasuramoM Bar Graphs 
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Figure 5>7. Measurement Pie Graphs 
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Test Measurement Time vs 
Time Axis on Graph 

The default meaisiirement time for all measurements is 60 seconds. However, <8et Mess. 
liine> lets you change the Imgtir of time fm a measnrmnent to run. 

If you change tile measuremeitf time in <Qraphie Foiiiiat> dismays,'the gn^h’stime>axis limits 
are automatical^ set for optimum displi^ of the sdected 


Measure Time Less Than 360 Samples 

If tiie measurenient time is set for less than 360 samjdes, the gr^di’s time axis is set equal to 
the measurement time period. The Imgrii of jg adjusted to fill tiie aids. 


Measurement Time = 360 Samples 

If the measurement time is equal to 3i60 samples, the display shows the complete tesL 


Measurement Time Greater than 360 Samples 


If the measurement time is set for more than 360 sam ples, the graidi’s mds is set to 

dismay the first 360 samples. As the measurement passes 360 the di^b^ is Abated 

and the time axis is set to show the next 360 samjdes. The di^day iqidates aftm eadi 360 
samples until the end of the test 

After the test ends, tiie display changes to show the last 360 samples. 
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Color Display with Monochrome Monitor 

YoucaniisethcHP4972Awthacolorm<mitor. In Hardware Functums Mena, the field, 
Diaplay type^ is displayed ydien the oeden: numitor option board is insl a ll ed. 

Hyou select asraiACoter for the display ^ the HP 4972A monochrome display does not 
show display ftlMwanfft laditg the red and bhie primary colors; oofy green display elements are 
displayed. 

A color monitor shows ^ the screen elements. 

To view all the di^lay elements on the HP 4972A internal monodirome <fisplay, set the 
Hardware Functions Menn Dlaplay Type: field to MonoehreiM. 
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Classes of Performance Measurements 


Thb desa3)es the different ^pes or dasses of performance measurements you can 

make with the LAN Performance Analyas Application. 

Sections in this chapter include: 

a Oasses of Performance Measurement 

■ Netwc^ Statistics Performance Measurement Class 

■ Node Statistics Performance Measurement (3ass 

■ Transmit Statistics Performance Measurement Class 

■ Simultaneous Performance Measurements 
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Classes of Performance Measurements 

Softkeys located at tlie bottom (tf the Stats Network Sununaiy Menu let you choose between 
three different classes of performance measurements. The three of measurements are 

described below. 


Softkey 

<ll«liNork8lals> 


<Ned*8lato> 


<TraiMmttSMs> 


Description 

measurement class provides a network-wide view of your LAN 
activity. Activity can be measured for nodes active during the 
measurement time. 

measurement dass {vovides measurements conoemii^ a 
particular node, between a specific node and other nodes, and 
between pairs or nodes. 

measurement dass provides measnrmnents for the time the 
lurotocol anatyzer needs to acquire the network and the time for 
other nodes to respond to messages sent by the analyzer. 
Trafiic can be added to the network while performance 
measurements are taken to see how the netwoilc responds to 
different network loads. 
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Network Stats 

Performance Measurement Class 

From the Stats NetwradcSummaiy Menu, press <Meiii*ork8Ws> todiqilay the Help Menu 
shown bdow. The Hdp Menu provides a qiudc reference for each measurement group in 
<NetwofkStais> measurement dass. 

sssssssssssassBSSsssssssszxssss NETWORK STATISTICS saaraasBSssssssssssszssssssss 

NETWORK SUmARY: Rliotr« you to vlow • oummory of koy notMork statistics. 

UTILIZATION: Allows you to vlow UTILIZATION snd THROUGHPUT ovsr tims. 

ERRORS/COLLISIONS: Allows you to view FCS/fllSALIGN ERRORS. RUNTS. JABBERS, 
snd COLLISIONS ovsr time. 

FRAHE TIMING: Allows you to view the distribution of INTER-FRAME 

ARRIVAL TIMES for the network. 


FRAHE LENGTH: Allows you to view the distribution of FRAME LENGTHS. 

FRAHE ANALYSIS: Allows you to view the distribution of FRAMES metehing 

USER-DEFINED FILTERS for In-depth FRAME ANALYSIS. 



Figure S-l. <N^work Stats> Help Menu 
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The table below shows the separate measurements you can dioose finsn eadi group of die 
<NetMfork Stits> dass of measurements. 


Table 6-1. Network Statisttct Meaeurement Clast 


Measi reiion t Graphic Pomit Tabular Format 

Heaauramenta Measurements 


Network Sumnary 

NETWORK SUMMARY 

Utilization 

<ltilization X> 
<Throughput f/s> 
<Throughput kb/s> 

Errors 4 Collisions 

<Aii Error8> 

<Bad FCS/Misaligns> 
<Runts> 

<Jabber8> 

<Collision8> 

Frame Timino 

<lntrfrm Space Bar> 
<Intrfrm Space Fie> 

Frame Length ; 

<Av 9 . Len. vs Time> 

: <Frm Len. Diet Bar> 
<Frm Len. Diet Pie> 

Frame Analysis 

<Fraiiie Anal. Dist Bar> 
<Fraiiie Anal. Dist Pie> 


NETUORK SUMMARY 
NETUORK UTILIZATION 


NETWORK ERRORS & COLLISIONS 


NETWORK FRAME TIMING 

NETUORK FRAME LENGTH 


NETWORK FRAME ANALYSIS 
Analysis Group Distribution 
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<NodeStats> 

Performance Measurement Class 

From the Stats Networic Summary Menu, press <llodeSiais> to display brief summaries of the 
performance measurements in the Node Stats Mmm. This menu provides a qiudc reference 
for each measuranent group in the <Nod* Stats> measurement dass. 


ssssssssassssssssss 

sasssssasssss NODE STATISTICS rraaeaaaaaraaerxararaaaaraaaasr 

NODE LIST STATS: 

This OMHU allows you to col loot trsnsflilt and racalva 
statist lea for aaeh actlvs nods in the NODE LIST. 

CONNECTION STATS: 

Thl-s *fssnu allows you to collect statistics for logical 
logical connections on the network. 

NOOE/NET SUntlARY: 

This nMtnu allows you to compare Individual node 
statistics to the network as a whole. 

FRANE TZnXNG: 

This menu allows you to do nods frame timing. 

FRANE LENGTH: 

This menu allows you to do node frame length statistics. 

FRAME ANALYSIS: 

This menu allows you to do node frame analysis. 


Figure6-2. NodeSt«t»ttolpMenu 


*:c':2c L1 stl:..-TV 
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The table below shows the types of displays you choose for ea^ measprement group from 

the < Node $iait> dass of measurements. 


Neasurement 

Group 


Mode List 
Stats 

Connection 


Node/Net 

Susnary 

Frane Tijnfna 

Frpie Leng^ 


Frane ipuilysis 


Table 6*2. Node^iMIfUf^lMeaffuwi^ 


firjiphie ForMf 
Measuroisnts 



Tabular Fprsiat 
fieasuresients 


Node List Statistics 


<pmL Natrix> 
<Spu.ree ys pest> 

<Coaii. Natrix> 
<Nocle Gomect> 


<ConHi. Natrijo 
<Source vs Dest> 

<CoiRB. Hatrfx> 
<Node Table> 


<cmect. OF A Node> 
fConn^tions vs Tine 
<0isplay:% ys PQm> 

<Niieeri.c yalues> 
percent of Netifrlc> 

<lntrfriR Spaoe fisr> 
<Intrf ni Space Pie> 

<Ayp Len. ys Tipe> 
<Frai. Leo* Oist jBar^ 
<Fmi Len. pist Pi^ 


<Fria Anal. Pist Sar> 
<Fna Anal. Pist Pie> 


<Cpnnection Suniiary> 

Node Connection Statistics 


^uperic yalues> 
<percent pf J!ltv.rlc> 

Node Frane Tiaing 

Node Frpie Length 


Node Frame Analysis 





< Transmit Stats > 

Performance Measurement Class 

From the Stats Network Summary Menu, press <Transiiiit Stais> to display brief summaries of 
the three transmission performance measurement groups. This menu provides a quick 
reference for each measurement group in the <Tiafitiiilt Siatt> measurement class. 



Figure 6-3. Transmit Stats Help Menu 
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TTie table below shows the sqwate measurements you can choose from group of the 

<Tran«iittStsta> class of measurements. 


Table 6-3. Transmit StatMIcaMeastireinent Class 


Neasurenent 

Graphic Foraat 

Tabular Foraat 

6roi4p 

Naasuranenti 

Measureiients 

Traffic Generator 

BACKGROUND TRAFFIC 
GENERATOR 

BAIXGROUNO TRAFFIC GENERATOR 

Channel Acquisition 

<Aoqufs. Ti«e> 

^ of Nsgs Deferrad> 
^uHber of CoU/lla9> 

CHANNEL ACQUISITION TINE 


ftesponse Tiae PROPAGATION OEUY TINE PROPAGATION DELAY TIME 
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Simultaneous Performance Measurements 


<Start Test> begms data for the selected measuranent At the same time, data 

collection for oflier measurements or functions may also b^Jn. During the test, the selected 
function is displayed, however, when the test is comi46tc,you cango to the other 
measurements and see measurement data that was collected rimultaneously. 


You can change displays within a measurement group without diffupting the test. Ifyou press 

<Exli> to go to another measurement group within the same measurement class ox to another 
measurement dass, the current test ends. 


Network Stats 

Network Sunmry 
Utilization 

Utilization X 
Tkroushput f/s 
throughput kb/s 
Tabular Format 


You can change between 
measurements within a group 
without disrupting the tests. 


Errors 4 Collisions 
Frame Timing 
Frame Length 
Frame Analysis 


Node Stats 
Transmit Stats 


If you press <Exit> to go 
to another network 
measurement group or the 
<llode Stats> or <Tran8mit Stats> 
measurement classes, the current 
measu r e m e nt s end. 
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In the table below, each highlighted area groi^is measurements rbar run dmultaneously. 


Table 6 ^ Table fbrSbmillanaoutMeasijranients 

Network Statistics Nessureaenu 


Net*sO''k S^n.c.irv 
U t 1 i ■ z r- * i on 

- (■ o- -: An.a V- ^ 


Node Statistics Neasureaants 


‘.odo Li;t 


Connectian Stats 


i c-it : 

Connection 
C 0n: 

^OorV?,c t WOT K SnZiO.';: v 

dOCi^ :;,:;n 9 

doer Ff.rze Lo-^qt^ j 
Nc>ae Fromc : 



NOTE 


The <TfansaiitStats> traCBc generator can be run with 
all measurements except Transmit <ClHumal Acquis.> 
and < Response TIma>. 
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Network Summary Menu 


Tlus fka pTur btroduccs you to the Network Summary Menu <rf the LAN Performance 

Analy^Applicatkm. This summary menu is similar to the Top Level Menu of the analyzer in 

that an func tions of the software application are selected from its top menu. 

This chapter also describes how you can change this Netwwk Summary Menu display. 

Sections in tUs diq>ter include: 

■ Usii% the Network Summary Menu 

■ Network Summary Display — Trdmiar Format 

■ Changir^ the NetwKMic Summary Display 

■ Network Summary Display —Graphic Fmmat 
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After the LAN Perfonnanoe Ana^ Applicafton is loaded, the Networic Sammaiy 

shows a summary table of n^wwk activity and the sc^eys listed below. These softktys let 

you dioose die Stats p^mnnance measurements and ap^catkm funcdoiis. 


TabteT'l* PartofStatf M«9«anMnenlsandFiinetioii» 



SETUP 

FUMCTItWS 

I 

Edft Node List 
Edit Filtere 
Edit Nesfuiges 
Set Alarns 
Disc Functions 
Select Output 


MEASMNENENTS 


Meteoric Suniry 
Utilizetion 
Errors/CpUisions 
Frame Timify 
Frame Lanpth 
Frame Analysis 


MEASUREMENTS 


Node List Stats 
Connection Stats 
Node/Net Sisnary 
Frpie Timins 
FffMie Lensth 
Frame Analysis 
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Table 7-2. Part of Stats Meaaurements and Functions 



NEASURENEHTS 

1 

TEST SEOUEHCES 

1 

SUMMARY 


1 

Traffic ficnerator 

1 

Setup Stat 

Restart 


Channel Acquisition 

NetHork Stats 

Set Util 

Avg 

Response Tine 

Transnit Stats 

Set Err. 

Avg 
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Using the Network Summary Menu as a 
Top Level Menu 

Just as the protocd analyzer Top Levd Menu presents softk^ to let you go to other menus 

to setup or initialize the protocol analyzer, the Stats Network Summary Menu also serves as a 
Top Level Menu. 

The two previous pages show the softk^ choices that are arailable for setthg up flie and 

protocol anatyzer functions, maldng performance measurement tests, and creathu test 
sequences that can be run automatical^. 


Selecting a Softkey Function 

Aftm the ^iplication is loaded, you can select different pmformai^ measurements or nrliw 
functions to be performed. 

L Select the paformancemeasnraneitt or function you vwmt 

2. After you are done M^th a pardcular funct i on or ineaspremeirt, mess <B(IT> to 
return to the Stats Network Summary Menu. 

It is impmtant that you understand how to get to the Netwoik Summary Mean and how to 
s(^ performance measurements or other fimctUMis. I^ectke get^ to dus menu, maldng 
M^T” performance measurements, and finally returning to the Network Summary 

From the Netywirk Summary Menu, yon can choose the measurements or functions you need 
for mwe detailed viewing (rf the itotwmh performance. TaUes 7-1 tmd 7-2 show the softkey 
®^^^P^^J«^f<*es«ipt«»ofthefm The CaiangeSumniaiy Menu is explained 
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Exiting from the Stats AppHcation 

To quk a Stats performance measurement: 

1. Press <EXIT> to go to the current measurement class He4> Menu. 

2. Press <Exnr> to go to the Stats aj^cation Network Summary Menu. 

3. Press <B(lT> again to go to the Run Ap^icatioa menu. 

4. Press <EXiT> to go to the jvotood anal^izer T(^ Level Menu. 


Returning to the Stats Appiication 

After the Stat* application has been loaded, you can odt to the normal protocol analyzer 
(^eratioiis and that easity return to the Stats application by pressing the <RuiwApplie> and 
choosing the <RHw8tate> iqppiica tion . 

If you ent the Stats apfdication and then r^um without powering oS or unloading dte 
fi ppiirarirtn^ all wintigiifarinH infoTBiadon such as test times, auto sequence, etc. are retained. 

If power k turned of^ you must reconfigure the Stats application. 
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Network Summary Display - Tabular Format 

When the Stats application is loaded, the protocol analyzo’ automadcalfy begins to monitor 
the networic and display a sununaiy the activity. The Network Summary Menu shows 
activity from a network-wide view. 


NETUORK SUn f M B Y ===. 


sessBssssssssssssxsssa 
09t15:00 


;sss Utilizstion snd 

Throughput sss a 

I 

- c. 
u. 

II 

8 

II 

H 

H 

8 

N 

H 

II 

Paraisatars 

xaxas: 


(30 ste) 

1 1 




Curront 

AversBO 

Pssk 1 1 

Rvsrogo Size 

312 

bytas 




floxiimini Slzs 

1,514 

bytes 

22.00 

17.00 

37.00 % 1 1 

ninimuts Size 

60 

bytes 

2,184 

1,8888 

3,872 kbits/s | | 

Total FrasMS 

458,535 


931 

676 

1,320 frms/s | | 

Total Bytss 

5.B73E4.7 



ssBSsssasasssxsssssBssssssB Errors and Collisions xssareaxsxsaBsszsxsssssxBeessxa 
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Total Count 8 235 0 K34S 
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\ Peak 

1 

(30 sec) 
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5.8786-5 

8.1036-5 0 

2.6746-2 0 
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8.8376-3 Cnt/fns 

1 

\ 
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1 " 1 

Network 1 
Stats g 

Nocc It 
Stoto 1 

rar,smi t utoinat ic 1 C 

St-ato JSecucncc- g S 
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Figure 7-1. Network Summary Menu 


The status message, MonMoring network is displayed to indicate the data is onfy being 
mcmitored, not stored as in performance measurements. 

The Network Summary Menu provides a "snapshot* of network actmty. The performance 
measurements listed below are displayed in an easily interpreted format: 

■ Utilization and Througfrpuf 

■ Frame Parameters 
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In mode, the measurements are updated every second wth the Utilization and Errors 
display showag an average for 30 seco^ intervals. You can use KChang# SuiiiBiary> to change 
the timft period for avera^ii^ the measurements. 


NOTE 

When Network Summary Menu is running, the data is 
not retained or stored in the protocol analyzer 
measurement buffer. The measurement buffm* 
remains intact with vtiiat ever data it had udien tile 

Network Summary Menu was selected. 


NOTE 

There are two di^lays labeled Network Summary. 

The Netwoik: Summary disfdrqr drown as you enter the 
Stats applicatimi automatical^ monitors the network 
mmI r ung tywirinn rtnsly nntil yon ant the diqrlay. The 
Stats Netwwk Summary Mmm cannot be logged to a 
cBsc, printer, or plotter. You can use the [SHIFT], 
[PRINT] keyboard keys to output the screen to the 
ThinkJet m the PaintJet printer. 

The <IMwoffcStais> <ltoiwoi1c Summary > measurement 
shows the same informatuHi. However, <Naiiworfc 
8ummary> measurement times can be controOed and 
measurement be logged to an external device. 
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utilization and Throughput Measurements 

Vtiliutfon and Throughput 
(30 OM) 

Currant Averooo Paak 

S.67 9.33 M.98X 

19.00 23.00 108 kbits/a 

33.00 37.00 252 frw/s 


The first line of this part of dus measureaieiit shows liow mndi the trfide network b being 
otilized as a percnitagettf the networies 10 Mbps bandwidth. The followix^ two lines diq>h^ 
the same netwmrk traffic in Idrits/second ««d in frames/second. 

The section in thb chapter called Change Simunary describes how to diange the time for 
avm-aghig the measnremmits. 

Currant In the exan^tle above, during tiie last sample period, the 

network was iitiliTed at 5JS1% of tiie network bandwidth. Thb 
was equivalent to 19 kilobib/second or 33 fiames/second. 

Aweraga 'y The average time pmiod shows ntiBzation fm a moving average. 

In default mode, the time period for measurement averages b 
the last 30 seconds from die current sam^e. ha the eacample 
above, the last average utilization the netwwk was 933%. 

Peak The peak measurement ifisidi^ the hi^iest iiriKTarimi measured 

during aigr sample period rince the start the test In the 
example above, the peak utilization ance the test start was 
8438%. 
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Frame Parameters Measurements 


FrMie Parai^ters 


Average Size 
HaxiiBuni Size 
NinliMi Size 
Total Franea 
Total Bytes 


B5 bytes 
B535 bytes 
1S bytes 
123 franes 
11p931 bytes 


The Frame Parameters pmtkm of the Network Summary display shows the size of frames 
occurring on the network as well as how many frames are occurring. 

Frame Parameters di^lay is updated every second. You cannot change the sample time fenr 
Frame Parameters. 

Frame parameters accuracy is +0 to -1. Max size, min size, and total bytes counts are rounded 
up to an even number by tte analyzer hardware. 


AvaragaSizs 


Maximum SIza 


Minimiini Siza 


Total Frauias 
Total Bylas 


display calculates the average frame length in bytes excluding 
the preamble and PCS bytes. The average is determined by 
dividing the sum of frame lengths by the number of frames 
occurring. 

shows the longest frame length to occur since start of test The 
largest frame length the analyzer can report is 65,635 bytes. 

shows the shortest frame length to occur since start of test. 

the inotoool analyzer Runt Frama filtan enabled in the 
anafyzer Hardware Functions Menu, frames as short as 53 bytes 
can be counted. With the Runt Frama mar: disabled, frames as 
short as 15 bytes can be counted. 

display how much traffic has occurred since the start of the test 
The Total Bytes count includes Preamble and FCS bytes. 
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Errors and Collisions Measursnrients 


Total Count 12 
Avarage (30 aoc> 1.477E>1 
Peak 1.788E<»1 


Errera and CeUfsfena 

BifiSl jlEttaa CoUUiM 

12 W U 

1.S55E-1 1.03SE-1 1.711E-1 Cnt/fra 

1.E66EM 1.M4E01 2.Q22Ef1 Cnt/fra 


The Errors and Cdfisbos display counts cdlisioiis occurriiig on the netvvoric in ackfition to the 

error t3ipes: misaligns, mnts and jabbers. 


Total Count 


Amraga 


displays how many (tf eadi etror type and hoar many mlligiftnc 
have occurred ance the start tfie test The Total Count 
qua ntit ies are iqtdated afto* each samfde period. 

This diqdiqr shows die avm^ number (rf mTois pm frame diat 
have occurred during the selected average test period. The 
defrnU value for the aven^ time pmiod is 30 seconds. Press 
<(awngo Stantaary> and thmi <8ot Err. A va r aga> to select other 
average time periods. 

The average for "qiecified” time periods is a morii^ aven^ 

T^ <AMg Err. From Slrt> rtf test is a total average found by 
^ridi^ the total times an mror has happened by the total 
quantiQr of frames occutriug the start (tf die 

diows the m a ri mam error rate per sam^ period encountered 
by each error Qfperince the start of die teid. Peak quantities are 
di^lq^ as eveats(errors)/frame fnr each error ^ipe. 
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Changing the Network Summary Display 

< Change 8uimiMuy> lets you restart the Network Summaiy Menu, dwuigc the length of tm 

used to determiiie measurement averages for <lltilizailof)s> and <Errors & Colllslofis> and 
change the display to graphic format 


Change Sunnary 

Restart Naas. 

Set Util. Average 

UtU. Avg 10 Sac 
Util. Avg 30 Sec 
UtU. Avg 1 Ntn 
UtU. Avg 5 Nin 
Avg UtU. Fron Strt 
EXIT 

Set Err. Average 

Err. Avg 10 Sec 
Err. Avg SO Sec 
Err. Avg 1 Nin 
Err. Avg S Nin 
Avg Err. fron Strt 
EXIT 

Graphic Fomat 
Tabular Fonaat 
Exit 
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Restarting the Measurement 

This feature lets you start a test over without diangbg the coireat setup sdeetkas. 

<RMtartMMt.> lets you reset internal roisters and thea cemtinue monitoring 

the network to make perfonnanoe measurements for the 
Network Snmmaiy display. 

AH the "total count* and "average* registers are reset to zero and 
the perfiormanoe measurements are enabled to b^jn a gain. 


Measurement Time Periods 


<S«t Uia. AMerage> 
<SetErr.A!MM«ge> 


In the Uti liz a tion and Tlironighput tests and the Errws and 
Collisions tests, you can select the time period for avmaging the 
measuremmits. 


Errors arid CoUiafons 


fiadofl 

Util. Av 9 Id Sec 

Err. Avg 10 Sec 

averages 

Util. Avg 30 See 

Err. Avs 30 Sec 


Util. Avs 1 Nil) 

Err. Avs 1 Nin 


Util. Avs 5 Nin 

Err. Avs 3 Nin 

Avg Entire 

Ueasurenent 

Avg Util. froM.Strt 

Avg Err. fro* Strt 


For a movmp aiverape. the ana^/zer ca lcu l ate s a new avera^ nsing smne specified sunount of 
time. The average is calculated esmh sample period. 


FOT ah average from the start of tesL the analyzg- calodares an avaragr. nting all 

measuremmits since the b^iiining of the test The average is i^idated each sample period. 
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Network Summary Display - Graphic Format 

Press < Graphic Fennat> to di^y the grapluc Network Summaiy Menu. 



PEAK VALUE 

Figwe7-2. Network Summary Menu-GrapMc Display 


This graphic display shows percentage of udlizatkm and the total errors occurring on the 
network. The graidi is updated each second. Peak values encountered ^ce the start of the 
test are indicated by a vertical line on each of the measurement bars. 
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Whai <Graplite ForaiM> is chosen for fhe Networic Snmmaiy disirii^, network utilization 
measurements and frame error measurements are di^dayed. Frame parameter 
measurements, shown in the tid)le f(»mat, are not diqd^fed in the gri^^ tomat 

Just as in table format, yon can use saSSoeys to diange the time periods for averaging 
measurmnoats in the grr^hic format 


Network Utilization in Graphic Format 

The cuirmit, average and peak network is shown. 


Network Errors in Graphic Format 

Average and peak errors fru* Bad FCS/MisaHgned, Runts, Jabbers, and Odlisons are all 
disidayed in a single bar chart Yon can change the time period used to determine die 
measurement average. 

The time pmods that you can dtangein tlus network summary grajdi di^h^r are the same 
time periods disfdrqfed in the summary £^ 1 ^ in taUe fmnat 
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Setting Up Statistics 


This phs pter describes the functions available for setting up or editing menus to use with Stats 
measurements. 

Sections in this chapter indude: 

■ Setting up Menus Before Starting Tests 

■ <Ssl Up 8tals> Functions 

■ Setting Alarm Conditions 

■ Selecting Output Devices 

■ Log^ng Measurements and Alarms to a Disc 
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Setting Up Menus Before Starting Tests 

<861 up 8tiis> lets yoQ set iqp or edit menus from the protocol anafyzmr that be us ed 

u^n running performance measurements ivith the Stats ^^plicatioii. 

If you plan to use the fdlowing functions^ protocol ana^fzer menus need to be edited via the 
Stats application. 

■ Are you using node names for Destination and Sonrce Addresses? 

a Are you going to use filters for higgler level "frame anaj^jas” tests? 

■ Are you going to send user defined messages for adding traCBc to the network? 

■ If you are gmng to log to the disc, uduch disc will you use? 

How much disc qpace is available? 

Stats functions listed below must be edited beCcne being used by the software apjdicatkm. 
a Select alarm conditions for starting or ftndiwg automatic t es t sequences, 

a Select an output device for automafic logging. 
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Set Up Stats Menu 

The foUowiig list shows the setup functions yoo can dwose from the Setup Stats Menu. 


Set Up state 

Edit Liete 
Edit Fitters 
Edit Messages 
Set Alanss 


On 

Off 

Cursor in "Alarm type" field 
Audible 
Visual 

Audible I Visual 


Oise Functions 

Select Output 

No Device 
Printer 
Plotter 
Disc 
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Setting Up Protocol Analyzer Functions 

The fcSkfmng menus are standard in the protocol tauiyzer and msy also be used by the Stats 

apfdication. A convenient feature of the Stats lets you edit the setup of the anafyzer menus 

without having to exit the application, edit the menus, and then return to the application. 

SfiWcsx Paucription 

<&fliLl*i» provides access to <Pliy» Addr llst> and odier node lists on the 

qrstem,nhkh allows you to define or edit names for nodes. The 
Phyacal Address list names are used to specify addresses for 
<llod* 8tait> performance measurements. Using names to 
identify a node on the LAN pnmdes easier node recognition 
than the ax byte DatiiiMMien mr SewM AddiM* fields. 

<Edit nitws> lets yon define or e(fit filters to be used the Stats apfdicatioa 

in Network <FranM Anaiyti»> and Node xFrame Analy«la> 
measnronents. 

<Edit lets you define or edit messages used in the standard analyzer. 

Uiese messages can be used for background traffic generation 
in the Transmit Stats Menu. 

<DiaeFunetions> lets 3K)n access the protocol analyzer mass ston^ functions. 

You can review pre^^msfy stmed Stats measurements. 

Press <Dtoe F(incflont> to access the normal protocol analyzer 
<fisc operatkms. After you finish the disc operatkms, press 
<EXIT> to return to the Set Up Stats Menu. 


Setting up Statistics Functions 

<S«tUp8iatt». These softkeys let you setup function fw statistics 

<Sal«et OutfM> measuremmits. The follomng sections in this chapter describe 

settingup statisfics functions. 
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Setting Alarm Conditions 

<SM AIwiim> displays the menu shown below. 

Alarms provide two primary functions: 

1. Alert the user vriien alarm events occur on tire network. 

2. Provide a tr^ger to initiate alarm logging in Automatic Sequence Mena 




IS Fab 87 

- Network Slots 

Utilization: 


Status 

Hinimum 

naximum 

Off 

0.00 X 

50.00 

X 

Off 

0.00 f/S 

7000 

f/S 

Off 

0.00 fcB/S 

5000 

kB/S 


Qualify alarm for: 1 aainpla(s) 


Errora/Coil: Status Naximum 
All arrera : Off l.OOE-03 arr/frw 

FCS/nisalgn: Off 1.006-03 arr/frm 

Runts. ; Off 1.006-03 arr/frm 

Jabbars : Off l.OOE-10 arr/frm 

Collisions : Off l.OOE-01 arr/frm 

Qualify alarm for: 1 samplas(s) 


08:15:30 

---—. Node Stats- 

Connact. Stats: Status naximum 

# Connactions: Off 99 

Qualify slam for: 1 sample(s) 

Transmit Stats —---- 

Channal Requis: Status naximum 

Requisition TIim: Off 100000 uS 

X Msgs. Dsfsrrad: Off 50.00 X 

Collisions/nsg. : Off 8.00 

X tisgs. Rbertad : Off 0.00 X 

Quaiity alarm for: 1 sainpla(s) 

Rasponsa Tima: Status naximum 

Responsa Tims : Off 50000 mS 

Qualify alarm for: 1 sampla(s) 



Figure 8*1. Set Alanns Menu 


Setting Up Statistics BrS 













Setting < Network State > Alarms 


Use the fdlowh^ steps to set alarm conations for the <UWzaMen> and <Enorsa OoHaiem> 
measoremcait gimqis. 

<Utilizati6n> Alarms 

L hftiivB the cursor to each UtOizatkm Status field you want to enable and press the 
<ON> status softkey to en{d>le the alarm. 

2. Move the cursor to the fdDowing utilization fields and entn a numeric v^e from 
the keyboard. 

Naxinui 

_X (<lltU<uition t» 

f /« (<Threughput f/8>> 
k b/a (<Througliput kb/a>) 


<Eirort & Coliisions> Alarms 

L Move the cursor to eaeli Errors a OoHItlom Sttiift fidd you want to enable and press 
the <ON> status softk^. 

2. Move the cursor to the dedred error or collision field and enter a numeric value 
from the keyboard. No minimum field is given since the optimum value would be 
zero errors. 


Status 


Minis 


.f/s 

kb/s 


Status 

NSXfMS 

All errors : _ 

_err/f ns 

FCS/Nlsalign: _ 

err/f ns 

Runts : _ 

_err/f ns 

afsbbers s _ 

_err/fns 

Cbtlfsions z __ 

_col/frn 
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Setting <Node Sl8tt> Alarms 

Use the foDowing stqis to set alarm conditions for <llode Siaii> measurement group. 

L Move the cursor to the Node Stats Status field for # ConnecUons: and press <Oll> 
to eoaUe the alarm. 

2. Move the cursor to the Haadimm field for # C ewn a ct io n a: and enter a numeric value 
frcmi the keyboard. 

Status Naxiaui 
# Cormactiora: _ _ 


Setting <Trinifiiit Stats> Alarms 

Use the following steps to set alarm conditions for <TraiiaiiittStaia> measurement group. 

1. Move the cursor to the status field for the alarm(s) you want enabled. Press <ON> 
to enaUe the alann. 

2. For the measurement(s) that you want to set an alarm, move the cursor to the 
liaidfiMiiii field for a measurement and enter a numeric value fi^om the keyboard. 


Charmal Acquis: 
Acquisition Time: 
% Ns 9S. Deferred: 
Collisions/Nsg.: 

X Nsgs. Aborted: 
qualify slam for: 

Response Time: 
Response Tine: 
Oualffy alarm for: 


Status Naximum 


_ sampleCs) 

Status Naximum 
_ sampleCs) 
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Qualifying the Alarm 

The alarm condition can be triggered with onty one alarm event in a sample period, or yon can 
trigger the alarm onfy if its specified cmidition occnrs during some number of consecutive 
sample periods. 

Alarms can be qualified sqparatefy fm* each of the measurement groiqis. 


Setting the Number of Samples 

To qualify an alarm, move the cursor to the QuaWy alarm loR field bdoweadi alarm 

measurement group. Enter a numeric value for lufwmai^ sample consecutive periods yon 
want the ocmdidtm to occur in before the alarm is enaUed. 


Choosing the Type of Alami 

The alarm type can be either a beeper, a flashing diq>lay, or both. To select die type of alarm, 
move the qirsor to die Alarm typa field near the bottom of the display. Select <AudMa>, 
<Visual>,or <Audiblaavisual> to select your alarm function. 



PetscteBap 

<AiNHbl«> 

causes the better in the anafyzer to sound during the qiedfied 
alarm duration period. 

<Vlsiial> 

alarm causes the display border to fladi during the specified 
alarm dnra&m period. 

<AiidiblQ 

&Visual> 

causes the beqper to sound and the diqihi^ bordor and to flash 
during the alarm period. 
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Description 


Choosing the Alarm Duration 
Eislii 

Alarm duraHon >_ Tliis field lets you set how long the ahum warning oocnrs. The 

Saeonda defiuilt alarm duration is five seconds. 

Move the cursor to the Alarm Duratfon field near the lower right 
comer of the dii^>lay and enter a number firom the kqhoard. 
Press [RETURN] to comfdete the entry. 

The range of Hme for the alarm is fiom one second to 999 
seconds (aptuorimatefy 163 minutes). 
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Selecting Output Devices 

Press <Set Up 8tetp> and < S al act Ow^ut> to display the foUotring memi. 
This mmu lets you select output devices for three different fi uicrtons : 

■ Printing the disiday screen 

■ Logging measurenaents 

■ Log^hoig alarms 



Hgi»e8>2. Menu for SnIecUng Output Devipet 
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Printing the Screen 

Held 


DescripHon 


•PrinttiM acraan’to: Hiis selectim field 1^ you dioose the denoe for printing the 

Hkplay screen. Hie choiGes are the HP ThinkJet Printer, the 
HP PaintJet Printer, or an HP-GL jriotter. 

Press [SHIFT] and pPRINT] ^ultaneously to ou^nt the screen 
display to the select device. 

During a measurement, if [SIiLt*'iJ and [PRINT] keys are 
pressed, ft***- analyzer immediate^ freezes the display and begins 
printing the measurement to the output device. The aaaSyzer 
mtlftrring data vdule die screen is bang printed. 
After the screen ou^t is printed or plotted, the analyzer 
updates the measurement to the screen. 

PrhHfaistoUMpletlsr When the output device is a plotter, only graphic displays can be 

output. Graphic (fispkQKs indude; bar graphs, pie graphs, and 
point line graphs. 

Hfttp menus and <Tabiilar F«nnat> displays cannot be plotted. 


Setting Up Stadsdcs 8-11 



Selecting the Measurement Logging Device 

EsM 




MMuraiMnt logging 
to: 


Printer or Ploltor 


Otoe 


This field lets you assign an output device for logging 
performance measurements. 

To b^gjn logging a measurement, you must use the Automatic 
sequence mean. 

causes the ana^fzer to print or {ribt a selected measurement 
disfday to the selected dence. Hie measurement is shown on 
the analyzer diqd^ until the measurement is completed. After 
the measurement is complete, the disph^ is output to the 
sdected device. 

'When you log to a printer or |riotter, only the single 
measurement you sdect in Automatic Sequence menu is onq»uL 

causes die anal^fzer to save the measuremeitt selected in 
Automatic Sequmice Menu. 

bi addition, other measu r e m ents common to the selected 
measuremmit dass are also saved to disc. The taUe below 
shows die measurements within a measurement daiK that are 
saved when aiqr single measurement is selected. 
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Seleding the Alarm Logging Device 

EaSA 


P»«criPtion 


Aterm logging to: 


Printof Of Ptoltor 


Moo 


Hus field lets yon assign an output device for logging 
performance measurements vdien an alarm event occurs. 

To begin logging measurements vdien alarm events occur, you 
must use the Automatic Sequence Menu. 

gaiises the analyzer to print or plot a selected measurement 
dispb^ to the selected device. Tim measurement is shown on 
the analyzer disjday until the measurement is completed. After 
the measurement is cmuplete, the display is output to the 
selected device. 

When you log to a printer or plotter, only the ringie 
measnremmit yon select in Automatic Sequence Menu is output 

causes the anafyzer to save the measurement selected in 
Automatic Sequence Menu to a selected disc volume. 

In addition, other measurements cmnmon to the selected 
measurement dass are also saved to the vcdume. 

When alarm thresholds are ezoeeded, alarm logging to a disc 
causes measurements common to the selected measurement 
dass to be logged to die disc. 


Recalling Log Hies 

Measuremoit files logged to a disc can be loaded back into the anafyzer at some later time for 
evaluadon. See the chapter named <Autow ia ll c S aqu«nca> for infOTmation about recalling log 
files. 
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Logging Measurements and Alarms to a Disc 

When a disc is selected as die output device for measuraoeiit or alarm Ir^g in g, the 
shown below are added to the Sd^ Output dkidajr. 

Log Ftlo Ocstfnatfen:_ fU« _____ 

NaxiMjR Fite Size: _ bytes 

Logging node: _ 


Selecting the Log File Destination 

Log File Destination: _ file _ 

I I |_filenane 

■dteu File> I I 

<Existine File» _j j_ yeluae 


UgFBeDesHrariloa: Move the cursor to die Log PSs Oestfiurtlon: field to dismay 

softkqfdwMces for selecting a new or erisdngvdume. 

Press <llewrae> if you want to save a measuranmit ot alarm to 
anew log file. 

Press <Exislln 9 rae> if you want to save a measurement or alarm 
to a log file that already exists. 

Votunie NuuUmt After the file destination selectkm is made for <llew File> or 

<ExMing rae>, the cursor moves to thene#_: field. 

Softkeys di^l^r the disc volumes avmlaUe for your protocol 
analyzer system. Press the for die vdume number vdiere you 
want to log the measurement 
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Sofikevorneld 

Meeting the Rto NaiM 


<llewFile> 


<ExlstIng Rle> 

Selling Volume File 
Sbe 

Mesdmum file size: 

< Max file elze> 


Description 

To antign a name to the log-file, move the cursor to the File 
Name field. 

If <ilew FBe> was selected in the Leg File Deetinatlen field, enter 
the new file name from the keyboard. File names may be up to 
seven characters. T qmces are deleted. Spaces between 

characters are replaced with an underscore (_ )• Characters not 
valid for file names are: 

a « • (period) 

« / (CTRL) X (control characters) 

t 

If <Exitting File> is selected, softkeys are displayed to let you 
select a file already existing on the volume. 

You must set the size of the file for storing the logging events. 


Sets the file size. When the cursor is moved to this field, the 
analyzer reads the selected directory and determines the 
maximum amount of contiguous file space available. 

Press <Maxlmijm Slze> to set the file size to the maximum 
contiguous file space available on the selected volume. 
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Softkey or FteM 
Manually Sat Fla SIza 


Sailing Logging Meda 


Description 

If 310 U want a file size smaller than the maxinuim available 
space, eater the file size you want Press ptETURN] to 
oomi^ete die enby. The mlnlmnin file size that can be entered 
is 10819 bytes. 

Duiieg a log'to disc measurement the anafyzer displays die 
message EM) OF file im>ex has been beached vdien the file size is 
too small to hold the radre log-to-disc measurement 

If you see this message displayed, declare a latgmr file size in the 
Naxiaua ffla aiza: field of the SdectOn^wt menu. 

Two methods exist for storing measurement data to your disc 
<Nonalop lllleda> 

lets the disc file act as a circular storege file. If enou^ data is 
saved to fin the file, the disc begins to overwrite the oldest 
information in the file. 

<lln«IHiN> 

mode lets the disc file act as linear stmage file. When the file is 
filled, data stotags ends, no data is overwritten. 
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Network Statistics Measurements 


This chapter introduces the measurements that can be made in the < Network Stais> 
measurement dass. 

NetwcM’k performance measurements you can make with the LAN Performance Analyas 
Application indude: 

■ Network Summary Measurement 

■ Network Utilization 

■ Network Errors and Collisions 
m Network Frame Uming 

■ Network Frame Length 

■ Network Frame Ana^ms 
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The first step in the analysis 6i your network is to understand its base line p^onnanoe. Key 
parameters such as the daify utilization (both averase and peak), its variations over 
the occurrences of different types of low-level errors are all impmtant in determining your 
network’s baec performance. 

It is important to remember that the perfonnanoe Of every netwmrk is different due to the 
different dewces connected, the types of traffic (terminal traffic versus file transfer traffic), and 
people’s work habits. The best way to understand your network is to make a series of 
performance measurements and to understand the information crilected» 
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Network Summary Measurement 

When ycm to colled infoimation about your network, you want to ^ a snapshot or 

overview of networit activity. The <iito»oik8unimsry> measuieineiitshoiwB the same 
infOTmatkw that the Network Summary Menu di^ys at the the Stats plication. The 

displayed information incl u des; 

■ tt HtiyaTirtii 't hfon^^put 

■ Frame Parameters 

■ Errors and Cdliaons 

It is important to reaHzc the difference between Network Summ^ Menu and Netw^ 

Summary Measurement The Netwwk Summary Menu is a passive mmuttwoperatioiiwito 
linuted user control The onty test parameters tl^ can be controlled are: 

■ Utilization average 

■ Setting ErrcMS& Collisions average 

■ Chanpng between table and bar graph ds[day 

The cMatworli 8laia> <H«*work 8(ifflnMry> measurement is a controllable measurement similar 
to an the other <N«lworkSiats> measurements. Operations you can controlin the <M«fc««ik 
8uiiunary> measurement ind u de; 


■ Sensiiig alarm conditions 

■ Logg^toadac 


■ Use in <Aiiloinatle 8 aqua n ea> 
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Network Utilization 

Network ittOization is defined as the actual number of bits trausmitted <m the network at any 

instant divided by die maximum possible number (tfbks that can be transmitted at die same 

mstant. Therefore, 100% network u tiliza tion m one second is as iwiMtitig as mamrlnts 

as possible in one second without violating the interframe timing qtedficadon the netwwk. 

LAN Perftwniance Analyas Appliouion provides die naeans to gather network utilization 
mformation<mraday,aweek,amondiorlongBr. The informatioo can be plotted, printed or 
stored on a disc and then compared periodically. 

Network utilization can vary drastically depending on the activities of the nodes on the 
nctworiL If tte network has a large niunber of compnter-aided-dedgn work stadons 
connected to it, then the traffic tends to be bursty and the frames are loitg as images are 
transfnred from <me ^k station to another or to stmge. People’s work lud^ also 
influenw network utilization. On netwnks that support a large munbm-of users dmng 
mterac^ work, peak traffic times rniq^ occur in inid-nioming and mid-aftemomi. Additional 
utiliration peaks may occur if netwwk backups or file syndutMuzations take place in the 

evening. It is always useful to know the largest instantane ous peak occnrriiig twnr » 

timethroughottaday. ThisinforinationcanbeusedtoeorrdatetrouUerqNMsoruser 
com^hunts of slow response time. 

Utilization eydes on administrative networks mi^ occur over longer periods of rimf Peaks 
m^oocuronfinandal<ycles,atdieeadofam<mtli,aquarterorayear. Onen^neering 
ndworl^ the utilizatkm may increase at a project deadline. On manufacturing netwwks, 
utilization qides may correspond to the start and st(^ a process. 

The utifiz^km cycle information, espedalty the peaks, can be used to corrdate tronWe reports 
and poor response time on the network. With tins information, you can take measurements to 

mipimv response time during peak times by altering the utiHzatioo cyde or by splitting the 
network. If network trpuWes were rqxwted around the peak time, the analysis ^em can be 

set up to further diagnose the performance problem. 
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Network Errors & Collisions 

The amonnt of errors oocmring on yaat network also snk an indi c ation of its porformanoe. 

In Ethernet and IEEE 8023 networks, errors that occur in levds one a^ two of the 

Standards Otganizatk» (ISO) Opm^stem Interconnection (OSI) Reference 
Model indudet had fram e AeA sequences, misaligned frames, and jabbers. Other 
parameters ot interest indode runts and ccdlisions. 


Bad Frame Check Sequences (Bad FCS) 

A frame dieck sequence is used for error checking, to ensure that the Wts of a frame are 
transmitted correctly across the network. The frame dieck sequence is calculated by die 
source node and transmitted with the frame. The reodvii^ node then re-cal c ula te s the FCS 
and compares it widi rlift original FCS to determine if an error e xists . In Ethernet and lERR 
8023 networks, the FCS is the last four bytes a frame. 


Misaligned Frames 

A misahgned frame has a frame check sequence error and the total number of bits in the 

frameisnotdmsiUebydgjhL Misaligne d frames are sometimes caused by repeaters or media 
access units (MAUs) that add or subtract Mts from a frame. It is scmietimes difficult to 
disfingnkli hetween a frame with a bad FCS and one that k mi sa li gn e d because the error 
d et ecti o" is dependent upon the MAU whidi can sometimes contribute to the error. 


Jabbers 

Jabber frames exyeed the marimum aOowdrie length for a frame on the network and is usualfy 

an iniii<»atinn nf rr ansmirter failure. When a transmitter Continuously sends out 1^ it is the 
MAU*s responsilrility to cut off the illegal transmission. IfaMAUhastoexerdseitsjaibber 
control orcuitry, it would have to be power-reset to foncdon again. It b sometimes difficult to 

isolate the feiil^ node, even though the jabber frames are log^ to because the frames 
may not enniain any infrwmation indicating where they c am e from. Ajabber frame may 
cpntai" an I’s even in the address fields. In that rituation, you may have to resort to more 
tedious troubleshooting methods, such as a Irinary search, to find the fault 
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Runts 


Runt frames sie shcvtcr tii&ik die nmumiim sttowsble foe e frame ere nsuslfy tbe 
result <rf collisions on the netvwM-k. A rant frame is a frame with less than 64 bytes. Rom 

frames generated by collisions vary in she (aB less then 64 bytes) d^enA^ no many fnetors, 

A rant is stmietimes so small that it does not contain infocmatkm to its wrigin 

Therefore, it is not always possiMe to determine nhidi node participated in thft fyilKd^ 


Collisions 

CoUiskms are not errors, but a part <rf the normal media access operatkm. Surprisiii^ 
enough, most netwtnrks do not have mai^cdlisionsbecaiise the CSMA/CD access method ' 
used in Ethernet and IEEE 8023 networicswi^ very weO under most network conditions. R 
is a good idea to measure netwoik udhzation as wdl as colKMons over a period of time to see 
if dme is a corrdatkm. 


Network Frame Timing 

A parameter tihat i n flu e n ces the effid e ncy of a networick the bnrstmeiK of the tr afRf. , Frames 
addressed to some noiksnuqr be missed if they aniye too dose together. This ocenrs when 
die node or its network intertMek notable to process the menming fr ames fei i c teiiengh 
These ertots are <^ten masked from the user by the upper layer protocols cansh^ the frames 
to be retransmitted until are properly reedved by the node. Retr ansmisgon rf messages 

wastes network o^ncity and affects node re^mise time. 

You can measure interframe spacing over a work shift or day to see the per centage nf f rames 
with different intofrnmeqiaciiig. On bu^ networks, the frames occur very dose together and 
on a li^y loaded netwo^ frames occur frirther apart However, if a li^i^ loaded network 
has small interframe spacing for most rf its frames, the frames appear as hnrsts on thy, 
network. 
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Network Frame Length 

Frame is an important parameter in understanding tbe base hne performance of your 
network, A network with very soiaD firame size is not fiilfy utiliz i ng the bandwidth of the 

network ance time is lost for the required spacing betwemi frames. 

Parameters that affect frame dze in a network indude: 

■ the protocol used 

■ the type of end-user function supported 

■ internet connections 

Xerfflc Netwo* System (XNS) transport protocds affect the frame sazt since it supports a data 
field of less than dOO by^ udiile tfpt; 8023/Ethemet si^ports a mmdmum data field of ISOO 
bytes. 

End-nser devices sudi as temunal servers tend to generate smaD, minimum length fi^^ 
which allow the network to be very respond but wastes capacity. File transfer applicafions 
tiurrimiim length frames which use the netwwk effici e n t l y but Mode network access 

under some oomfitiaiis. A^nchronous terminal servers communicating to host compute 

tmid to geinerate «w*ll frames whereas host omnpaters tend to generate larger frames since 
largm* amounts of inCormafion are returned to the tmminaL 

Inter-netwoik traffici is, traffic between different networks, also a ff ec ts frame size. If an 
;ntwni.t ccmnected to a LAN siq>ports sh<nt frames, a message may be ^Ht into several small 
frames before it is forwarded to its destination node. 
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Network Frame Analysis 

Hu network <FraineAiMlysto> ineasuremeat lets you see a n^work wide view of functions 
being implemeiited in the data field of firames being transmitted on your LAN. Youcansetup 
filters to match aiqr particular data content that you want and then measure the filtm 
occurrences. 

As long as you know whore a function is located in your frames, you can filter on file 
informatioa Network <FranMAnalysto> lets you view the percentage of total network traffic 
occurring for selected firame inf(»niation. 
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10 


Network Summary Measurement 


This chapter describes the measurements used to show a summary of network traffic. 
Puformance measurements in this chapter include: 

■ Network Summary Measurement 

■ Setting Alarms 
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MEASUREMENTS 


DISPLAY 


COMMENT 


<Netuorlc Sunnary> 

I 

Network Summary Measurement 

I 

Table 

Bar Graph 


<Tabut8r Fornat> 


<Graph{c ForMat> 


Fnip the Natwork Stats 
Nanu, prass 
<NatMork SuBMry> 
to viau parfonianca 
■easurawnts shoHing a 
"snapshot" or ovarviau of 
traffic on the natuork. 
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Network Summary Measurement 



Start Test 

Stop Test 
Stop Display 

Resume Display 

Set Test Times 

Set Neas. Time 

Seconds Ninutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 
Set # of Samp/Avg. 

Samples per average period? 

Set Alarms 

Status field 

On Off 

Qualify Alarm field 
Alarm Type field 
Alarm Duration 


Giapn-c 

Tabular Format 


Utilization 
Errors I Collisions 
Frame Timing 
Frame Length 
Frame Analysis 
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Network Summary Measurement - Tabular Format 



Rgure 10-1. Table Display for Network Summary Measurement 


<ll«lMrark State> <Nelwoi1( Suminafy> measurement shows activity from a network-wide 
view. The status message, CoHaeUng StatisSea is displayed above the sofitk^ to indicate this is 
a peifonnance measuremeat 
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The Network Summary Measurement prowdes a "sna p s h ot* woverwew of netwwk activity. 
Ihe performance measurements Hstefl below are displayed in the tabular format display: 

■ Utilization and Throu^put 

■ Frame Parameters 

■ Errors and CoUiskNis 

In mode, the measurmnents are updated every seccmd with a r unning average of the 
last 10 sample periods. You use <S«tTMiTlinM> <S«t#ef Sainp/A»g.> to diangethe time 
period fw avera^ng the measurements. 


Differences Between Network Summary Measurement and 
Network Summary Menu 

There are two disidi^s labeled Network Summary. The Network Summary Menu is shown as 
you futf* the Stats ^plication. It automatically monitors the network and runs continuously 
until yon erit the diqday. The Stats Netwc^k Summary Menu can not be log^ to a disc, 
printm*, or plotter. 

Network Summary Menu displays Monitoring notworit message above the softk^ps. 

The <ltaiweric8tata> < M on»offc Summary > measurmnent shows the same information as 
Netwt^ Summary Menu. However, the < l laii w offc8 u mmary> measurement can be started and 
stopped manually or under < Aulomatle Soquaiieo> controL Measurement and sample times 
ran be ri» i^ngf»/l and the measurement can be l ogim d to an external device. 

Network summary measurement displays CoHoctbig at atl aSca message above the scrftkeys. 
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utilization and Throughput Measuremmla 

UtUtMtion and Throughput 


Current Avera— P—k 

19.34 19.27. 19.54 % 

1,919 1,912 1,939 kbite/s 

1,351 1.350 1,350 fim/s 


The first line of this part of this measareiaeiit shows how modi the tidiole network is bong 
utilized as a percentage of the networifs 10 Mbps bandwidth. The follomng two lines di^ls^ 
the same netwrak traffic in Idlobits/seoond and in fiames/seoond. 


Current 

Mnat umwn t 


Avaragn 

MMSurement 



In the examjde above, durieg the last sample period, the 
netwenk was udlized at 1934 %<tf the network bandwidth. Hus 
was equivalent to 1,919 kilobits/sectHid or 1351 firames/second. 

The avmage time period shows ntQizatkm for a moviqg average. 
In defiaidt mode, the time period for measurement avenges is 
10 sample periods. In the ezam|de above, the last avere^ 
utilizarion of the network was 1937%. 

The peak measurement di^d^s the utilization value 

measured during any sample pmiod rince die start of the test 
In the example above, the peak utilization since the test start 
was 1934%. 
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Frame Parameters Measurements 


frtm Paraweters 


Average Size 165 bytea 
Maxieua Size 1,524 bytes 
MiniiuB Size 46 bytes 
Total Fraans 40,515 fraiw 
Total Oytas 7.177E'»6 bytes 


Tltt Frame Parameters porticm of the Network Summary diqriqr shows the aze of frames 
occurring on the netlrork as wdl as how many frames are occurring. 


AvarageStea 


Maxbnum Siza 


Minimum Size 


Total Frames 
Total Bytsa 


display the aiverage frame length in bytes racdnding 

the preamble and PCS bytes. The average is detmmined by 
dividing the sum of frame len gths the number of frames 
occurring eadi sample period. 

The average is calculated and di^layed eadi sample period. 
The <8ai # of Samp/Av 9 .> fimction d(^ not contr<d the frame 
paramettt'average size measuremenL 

shows the longest frame length to occur in the last sample 
period. 

shows the shortest frame length to occur during the last sample 
period. 

With the protocol anai^zer Runt Frame IMar: enabled in the 
analyzer Hardware Functions Menu, frames as short as 54 Iqrtes 
can be counted. Whh the Runt Frame flRar: disaUed, frames as 
sh(»t as IS bytes can be counted. 

Total Frames and Total Bytes display how mudi traffic has 
occurred wee the start of the test The Total Bytes count 
indudes Preamble and PCS bytes. 
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Errors and Collisions Measurements 


Errors md CBttisionB 


Total Count 

Average 

Peak 


0 

O.OOOE^O 

O.OOOE^O 


tyDH 

0 

O.OOOE^O 

O.OOOE^ 


IS 

OoOOO&H) 

7.424E-4 


761 

O.OOOE-»0 Cnt/fra 
2.821E-2 Cnt/fm 


The Emxrs and Collisions Menu counts odhaons oocuniqg on the n^wwlc in iKl^don to the 
error types: misaligns, runts and jabbers. 


ToU Count 


Poak 



This measurement shows how mai^ of each error type and how 
many colHaons have occurred since the start <rf the test llie 
Total Count quantities are iqxiated eadi samide period. 

Ihis measurement shows the avmage number of errors per 
firame diat have occurred during the selected average test 
period. The default value for averapng is 10 samjde periods. 
Press <SotTMtTlmoo> and dien press <Sot # of Sainp/Avp.> to 
sdect othm time periods for averapng. 

Tliis measurement shows the marimum error rate per sam^de 
period miconntered by eadi error type rince the start ot the test. 
Peak quan titie s are disjdtyed as events (errors)/fiame for each 
errortype. 
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Network Summary Measurement - Graphic Format 

Press <Graphle Foniiat> to display the graphic Network Sununary Moiu. 


NETHORK 5UHHRRY 


Utilization 

Current 

Rverage 




^^ 


RyaraSB Cnt/Fr. 
8ad rCSH1isa1sn| 

Runts 

Jabbers 

Collisions 



I.K-IB 1.0E-0B lUtw 1. 


BE^ 


Grapn ? c 
ForrRc'it 


aMipii 

I 


PEAK VALUE 

Figure 10-2. Graphic Display for Network Summary Measurement 


This graphic display shows perceotage of utilization and the total errors occurring on the 
network. The graph is updated eadi sample period. 

Peak values encountered since the start oi the test are indicated by a vertical line on each of 
the measurement bars. 
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When <Graphle Fbnnat> is chosen for the Network Summ^ measurement, on ly network 
u t i Kzatio n measnremente and frame err<y m eas u rements are dis^Jayed. Frame parameter 
measurements, shown in the table format, are not displayed. 

Just as in tid>te format, you can use s(^tk^ to diange the measurement test times. You can 
change the measurement time, the sample time, and the test avnage 


Network UtiOzatioii in Graphic Format 

The cuirmit network udlizatimi and die average ntiliyjtrinm are displayed in bar graph f opw^r 


Network Errora in Graphic Format 

The frame CTTWs: Bad FCS/Misaligned, Runts, Jabbers, and Cdlisions are all dis^dayed in bar 
diart format 


Setting Alarms 

<S«tAiarma> in <IMwoikSunMMry> measuremmitandinthe <8etUpStals> <SetAlaniis> 
Mennare the same. - You can set an alarm cmiditi<m in either menu and both menus change to 
show the new condition. < Set Alanns> functions are described in the Set Up Stats duqiter of 

thk matinal 
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Network Utilization Measurement 


This chapter describes Stats measurements you can use to wew how your network is being 
used. 

Utifizadon performance measurements in thb chapter mdude: 

■ Network Utilization 

■ Network Throughput in Frames/Second 

■ Network Throughput in Kilobits/Second 

■ Network Utilization Summary 
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MEASUREMENT DISPLAY 


<Utilfzatton> 



■ 


1 

1 

Network Utilization Percentage 

1 


<Utilization X> 


Line Graph 

1 

1 

Network Throughput In 

1 

Frames/Second 

<Throughput f/s> 


Line Graph 

1 

Network Throughput In Kflobits/Second 

1 

^Throughput kb/s> 


Line Graph 

1 

Network Utilization Sumary 

1 


<Tabular Forraat> 


Table 


COMMENTS 

Fron the Nctuorlc Stats 
Menu, press <UtUfzation> 
to view perfomance 
■eosuraaents about selected 
nodes on the netuork. 
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Softkey Selections for Utilization Graphic Displays 

Use the softk^ shown below to make Network Utilization Graphic 

measurements. 



start Test 

stop Test 
Stop Display 

Resuae Display 
Set Test Tines 

Set Neas. Tine 

Seconds Minutes Hours Days 

Set Saap. Time 

Seconds Minutes Hours 


■ Ut 1 I 1 za: 1 Through hrcugn - 

out f/S put kB/S 


Set Graph Ranges 

Set Util. Set Util. Set Tine Set Tine Elapsed 

Lou Bound Hi Bound Low Bound Hi Bound Time 

Graphic Fomat 
Tabular Format 
OTHER CHOICES 
Cursor On 
Cursor Off 
Set Alarms 
Autoscale On 
Autoscale Off 
Errors/Col I isions 
Frame Timing 
Frame Length 
Frame Analysis 


Absolute 

Time 
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Network Utilization 


u 

T 

1 

L 

I 

Z 

A 

T 

7 

O 

N 

I 

N 

P 

C 

R 

C 

c 

N 

T 


NETHORK UTILIZRnON 
UTlLIZRnOM vs TIME 



CURSOR ^ 

Start tim « IS Feb B7 1B:51:0B 
Measurmnt tine « BB Seconds 


Jif-CgP Q N PS) _ 

stop tine - IS Feb B7 10:52:96 
_ Sanple tine = _ 1 Second 


Start |Set Test I Select |Sot G-aphB Graphic I Tabular I OTHER I EXIT 
Teat p T 1 mes I Graph I Ranges ’‘1 "arrat I CHOICES I 


Figure 11-1. Network <UtiRzation%> Measurement 


The default Utilization Menu measures how much a network is being used as a percentage of 
the network bandwidth. IEEE 8023/Ethemet networks are neofied as transmitting at 10 
Mbits/second. 
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Thft Hftfinitinn nf 100% Mtilizadon in one second is; Bong able to send as many bits as 
possible in one second without violating maximum legal frame length ^>ecification. 

Tlift ftalriilatirm fnr 1(10% utilization nsing maximum legal frame length is: 


FrasK length in bytes • 

1526 bytes 8 bytes Preasfele 

14 b^es Header 

1500 bytes Oste 

♦ 4 bytes FCS 

Frame length In bits « 

(1526 bytes) * (8 bits/byte) - 12208 bits 

Time period per bit « 

1/(10,000,000 bits/see) « 100 nsec/bit 

Time period per max frame ■ 

(12208 bits) * (100 nsec/bit) « 1220800 nsec 


1220800 nsec « 1,220.8 usee 

Frame time * interframe space 

* 1,220.8 usee ♦ 9.6 usee « 1230.4 usee 


1230.4 usee » 1.23 msec 

Max nuMber of frames « 

1/1.23 ns * 812.74 frames 


Thme are 812 slots ai dead time (9^ usee intmframe spadq^ in eadi seemd. To calculate 
the actual number <tflHts that can be transmitted in one second, subtract the interframe 
spacing time. 

Bits per fntsrfrans specs > <9.« uscc)/(100 nsse/bit) > 9S bits 

IntsrfrsM space bits • (96 bits) x (812 frsMS/secend) > 77,952 bits 

(in one second) 

Nex possible xait bits * 10,000,000 ■ 77,952 ■ 9,922,048 bits 


Typical Range of Network Utilization 

The amount <tftra£5c cm a network wiD vary from one netwwk to another. The utilization 
depmids on the application. Are large numbers of file servors <» the network? Does the 
netwwk mostty tiandlft personal computers perfrnming individual tasks and only occadonally 
mmg Sle smvers? Is the network us^ vnth CAD/CAM applications where large files are 
moi^ rq^ulatfy? 
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Network Throughput in Frames/Second 



1 CIconic 

1 Fcn;ijt * 


Tobji, ar 
Forri3: 


other 

CHOICES 


E X : T j 




Figure 11*2. Network <T1irotighputf/s> Measurement 


This £splay shows how many frames are occurring cm the network during eadi sample period. 

<Throughput f/*> measures the total ot raw number of frames going across the network. All 
frames occurring on the network are measured, not just the error frames. 
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Network iiriliTnfiftii measured in firames/second is a convraient measure for judging the type 
of activity on a network. Measuring frames/sectmd could be usdiil to someone having many 
terminal servns on their networic and wanth^ to know how many minim u m length frames are 

bmngsenL Networks using bridges or gatewa3S(^ierate on more of a frame by hamelevd. 
The <Thieiigliputr/s> measurement lets you see how many firames/sec are occurring for 
particular time pmiods. 


What is the Maximum Frame/sec Rate? 

There is no absolute quantity for marimum throu^put in firames/se& If firames with the 
s hor ft yt Ift gal firame length of 72 bytes Qndndes preamble and F(^ fields) could constant^ be 
transmitted with no more tha« 9.6 usee intmframe spacing for one second^ 14,880 
frames/second would occur. 

If only frames with the longest l^al fength (1526 bytes, induding Preamble and PCS) are 

constantly transmitted with no more than 9.6 microseconds interframe pacing a maximum of 

818J$ frames could occur. 

For agiven ntiMzarimi, the fiame/second rate is invNsely proportional to average frame 
iMigrii If the transmitted firame length is reduced, the numbered frames that can be 
througlqMit in (me second increases. 


What is an Average Frame/Second Rate? 

Just as thme is no absedute marimniw frame/second rate, diere is no sin^e average 
frame/second rate. To establish an average throu^put in frames/seomd for your network, 
yon need to run the <Tliroughp(itf/«> measurement for different times to establish an avmage. 
You can frame/seoond rates for different work shifts or for when (iifFerent type of 

operations occur. 

You may want to e$*aWi$li a safety range for your networic depending <m your average frame 
lengths. For if your average frame length is long, q^ivoadiing 1500 bytes, your 

frame/second rate may approach 200 f/s. If your average length is shorter, approaching 70 
bytes, your frames/second rate may go up to 5000 with still good throu g h p u t . 
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Network Throughput in Kiiobits/Second 


NETHOfiK unilZRnON 
THKIUGHPUT vs TIME 


B.B-f- 

IS Feb 

18:S1:BB 


15 Feb 
18:51:10 


IS Feb 
18:51:28 


Start tiee ■■ IS Feb 07 18:51:80 
Heasureiient ttee SB Seconds 



IS Feb 
18:51:30 


IS Feb 
lB:Sl:dO 


15 Feb 
18:51:58 


Stop tiae - 15 Feb 0? 18:52 
le ttee * 1 Second 


Figure 11<3. Netwrork <Tliroughput kb/$> Measurement 


This display shows the current netwoik nrilization measuring throu^ut in Idloints/second. 

<Throughput kb/s> measurement shows a network’s level 2 operation for the OSl model. The 
measurement counts the total raw traOBc crossing die network, induding error frames. 
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What is the Maximum kb/8 Throughput? 

This measurement relates very dosely with the <Uiillzaiioii %> measurement While IE E E 
8Q23/Etlieniet is omsidered a 10 Mb/s networlt the actual masdmum number of bits that can 
occur for one second is 9,922,048. This throughput could occur if a node on the network could 
repetitive^ transmit 1526 byte frames (indudes PreamUe and PCS fields) with the minimum 
interframe spacing of 9.6 useconds. 

So, 100% udlization is equivalent to approximate^ 9,922 kb/s. 

Just as it is not practical to achieve 100% utilization due to collisions resulting in backing off 
and limitations of different hardware on the network, you probably will never see a maximum 
throughput kb/s rate of 9,922. 
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Network Utilization Summary 

Press the hij^ilighted softk(^ shown below to di^lay a summary table of network ptniTatiftn. 



start Test 

stop Test 

Stop Ofsplay 

Resume Display 

Set Test Tines 

Set Neas. Tine 

Seconds Minutes Hours Days 

Set Samp. Tine 

Seconds Minutes Hours 

Set Tine Display 

Elapsed Time Absolute Time 
Set Alarms 
Graphic Format 


Taouvur Fortiia" 


Errors/Collisions 
Frame Timing 
Frame Length 
Frame Analysis 
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Network Utilization Summary - Tabular Format 


ssssssssssssxwscssxsxssssssasssssss NETVORK UTILIZATION xssssassxsssxsxssssss 


15 Fob 87 



09:15:00 

ELAPSED TiriE 

X TRAFFIC 

FRAMES/SEC 

KBITS/SEC 

00:00:01 

10.02 

158 

994 

00:00:02 

9.93 

157 

985 

00:00:03 

9.96 

157 

989 

00:00:04 

10.01 

157 

993 

00:00:05 

9.95 

157 

987 

00:00:06 

10.01 

157 

994 

00:00:07 

10.02 

158 

994 

00:00:08 

10.03 

158 

995 

00:00:09 

9.93 

157 

985 

00:00:10 

9.94 

157 

987 
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Figure 11-4. Network Utilization Summary Table 


Press <Tal>iiter FonMt> to display the Utilizadon Siunmary Menu. 

The Network Utiiizadon Menu above shows a summary of the three measurements used in 
the ntiliyariftn graph (hsplays. Usage m percent of network time and traffic throughput on the 
network are displayed. Seeing aD the measurements together can help you to correlate the 
information about network activity. 
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The KBITS/SEC coIonmconespcnidsiwoporUoiially to the %TiMFTOCOUIMN. As%TiUFFlC 
increases, throu^pnt in KBiTS/SEC ot a^ 

& is hardn to make a gnanalized correlation between % TRAFFIC and PRAMES/BEC. If% 
TRAFFIC inaeases, yon eiqpect more frames to be transmitted. However, if the % TRAFFIC gets 
too hi^c rflL si o ns cause the nodes to back off resulting in reduced througjlqmt If%TRAFFlC 
is hi^ you nuqr be getting many fragment or runt frames. 


Display Characteristics 

During the test, if your networic has a heavy traffic load, you may see the table disph^ time 
periods i^ppear to skip sample times. In wikr to try to displ^ the latest activity, the protocol 
anafyzer jumps to the latest sample period when it updates tihe diqday. When you stt^ the 
test, the display recovers and the sample time periods will be displayed consecudv^. 
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Network Errors & Collision 


This chapter describes the measurements you can use to view etrors and colliaons that occur 
on your network. 

Error and collision measurements m this chapter include: 

■ All Errors 

■ Bad Frame Gieck Sequence and Misalign Errors 

■ Runt Errors 

■ Jabber Errors 

■ Collisions 

■ Errors & Collisions Summary Measurement 
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MEASUREMENTS 

<Errors t Col listons>- 

I 

Error Measurements 

I 


<All Error8> 


<Ead FCS Nisali 9 n> 


^Runt8> 


<Jabber8> 


I 

Collision Measurement 

I 


<CoUisians> 


DISPLAY 


Line Graph 
Line Graph 
Line Graph 
Line Graph 


Line Graph 


I 

Errors & Collision Sumnary Neasuroswnt 


<Tabular ForiBat> 


Table 


COMMENTS 

FroM the Node Stats 
Menu, press 
<Errors t CoUfsion8> 
to view perforsanee 
■easursMents about 
errors and collisions 
on the network. 
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Softkey Selections for Errors & Collisions Graphic Displays 


Net 


Hetuork Sunnary 
Utilization 




Start Test 

Stop Test 
Stop Display 

Resune Display 

Set Test Tines 

Set Neas. Tim 

Seconds Minutes Hours Days 

Set Sanp. Tien 

Seconds Minutes Hours 


Set Graph Ranges 
Set Error 
Lou Bound 
Graphic Foraat 
Tabular Foraat 
OTHER CHOICES 
Cursor On 
Cursor Off 
Set Alaras 
Autoscale On 
Autoscale Off 
Tining 
Length 


Set Error 
Mi Bound 


Analysis 



Set Tine Set Time Elapsed Absolute 

Lou Bound Hi Bound Time Time 
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All Network Errors 




Figure 12>1. All Network Errors Measurement 


This dispby shows aO frame eiTOTs occurring (m the entire network. Statistics for frame errrns 
of a spedfic node can be siewed by uang the Node Stats Menu. 
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The eiT<vs/firaine measurement lets you develop an overview of all exron occurring on your 
network. As more nodes are added to a network, the {vobalnli^ for mrors increases. If you 
measure the average or "normal" error rate for your current network, you can use that data for 
comparison when more nodes are added. 

Uring the <Automatie Sa q ii an ca> feature, 3Km can detect alarm conditions in the <An EiTors> 
measurement and thmalKanch to specific error measurements. 

Normally, you mqpect the error rate to be a fraction of an error per frame. The maximum 
error rate you would expect is two errors per frame. An example of two errors per frame 
would be vriien a jabber frame and a bad FCS/misalign occur in the same frame. 


What is Included in "All Errors?" 

Errors in tius dispb^ include: 

■ Bad FCS/MisaBgns 

■ Runts 

■ Jabbers 

This measurement does not include coflirions. Collisions are not an error, they are p^ of the 
normal operafion frn Carrier Sense Multiide Access (CSMA) network protocoL Collisions are 
a problem onfy if the quantity becomes unusually large therein reducing network throughput. 


Logarithmic Vertical Axis Display 

The vertical ass of this graph is logarithmic. This allows the display to cover potential^ large 
ran^ of errms without hmng too much resdution. 
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Bad Frame Check Sequence and 
Misalign Errors 




Figure 12-2. Network Bad FC8 and Misalign Errors 


This measurement graph shows frames with either bad PCS errors or misalign errors. Both 
error ccmditions are grouped together for this display. 
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What are Bad FCS Errors? 


The analyzer a firame as having a Bad Frame Check Sequence (FCS) error yAkcn. a 

firame is received and the FCS calculated by the protocol analyzer on the received data does 
not match the PCS field transmitted in the frame. 


What are Misalign Errors? 

The anafyzer labels a frame as a Misalign niien it receives a firame that has a total number of 
bits that are not diviaMe by 8 and also has an FCS error. The FCS error is usually caused by 
the uneven number of Ints. 


Why are FCS and Misalign Errors Combined? 

You can get different error indications depending on what Media Access Unit (MAU) you use 
to the anafyzer to your LAN. One MAU may in£catc FCS error while another model 

or brand MAU would indicate misali^ errors. Since it would be misleading to try to 
HSisfingiikh between these types of errors because of this pr6Uem» the analyzer comUnes them 
in this measurement The measurement says you had this many of these errors without 
makixig a distinction between the errors. 


What Affects the Error Rate for FCS/Misaligns? 

The FCS/Misahgn error rate is affected by the number of nodes on the network. As more 
nodes are added, more attempts are made to transmit and the probability of more errors 
increases. 

Physically tongm* networks tend to have more errors. Longer propagation delay may cause 
late collidcHis to appear as an CS/Misalign error. 
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Runt Errors 



Figure 12-3. Network Runt Eirore 


^is measurement shows runt mrors occurring on the netwc^c. A runt frame is a frame thm 
is too short. IEEE 8023/Etheniet specifies a minhnutn length frame as havii^ at least 60 
bytes in the combmed DasUnalien Addraet, Sowc* Address, Typs/Lsneih, and Data fields. 
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Possible Causes 


Frame coUiaons can cause nmt frames. If the oetwcwkk operating properly, frme cdfiafnis 
occur within the first S12 bit tines of die frane. 


Runt Frame Function 

In the Hardware Ftmctions Menu of the analyzer, you can enable or disable a Rum Franw Altar: 
function. 

Runi Fitter ON 

In dff a u H mode, the Runt Frame filter fanctim is enabled and <mly frames of 54 l^es or 
longer are captured by the protocol analyzer. Frames with length of 54 to 59 bytes are labeled 
as runt frames by the protocol analyzer. 

Runt Htter OFF 

Whoi the Runt Frame is disabled, the Stats can record frames as short as 13 bytes (die 
analyzer rounds 13 byte frames up to 14 bytes). Frames lengths (tf 15 to 59 Iqtes are 

labeled as runt frames the protoedi analyzer. 


What is Normal Runt Error Rate? 

Frequency of runts varies depending on the network load. If maiqr stations are trying to 
transmit cm a network, the chance for coUiaons is greater and more runts may occur. Monitor 
your network at different time pniods to establish you network’s normal operatiem levels. 
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Jabber Errors 


SSSSSSSSSSSSSSSSS METHORK Cia«MS AND COLUSIONS SBBBBSBSSSBSB 

ERRORS vs TINE 

J l.BE>07-r 
R 

B 1.0E-BB-- 
B 

rI.BE-BB-- 

S 

/1.0E-10-- 

F 

pi.0E-n-- 

M 

E 1.0E-12-I -- 1-1-1-1-1 

IS Feb 15 Feb IS Feb IS Feb 15 Feb IS Feb 15 Feb 

11:02:13 11:02:23 11:02:33 11:02:43 11:02:53 11:03:03 11:03:13 
__HJC (SECONDS? 


Start tine » IS Feb 37 11:02:13 Stop tine • IS Feb 37 11:03:13 

Heasurenent tine « 30 Seconds_ Senple tine > 1 Second 


Figur«l2-4. Network Jabbtr Enron 


This measuranent shows the amount ofjabbersoccurriii^oo the network. AJabber frame is 
longer than 1514 l^es (not indudiiig PreamUe and FCS l^es) and is usually an initipatm" of 
a transmittu’ failure. 


Network Errors & Collision 12*10 











Collisions 



^art|Sot t I Select Iset Graph® Graphic I ^jibular I OTHER 
Test I TirM-> I Graph | Ranges J Format *| | CHOICES 


Figure 12-5. Network Collision Brors 


This shows the rate of collisions occurring on the network. Collisions are part of 

the normal operation for CSMA/CD protocol networks. You may want to see if there is a 
correlation between collisions and your network utilization. 
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Errors & Collisions Summary Measurement 

Use the h i ghl i ght ed softkeys shown below to display a summary table of network errors and 
coUisioiis. 


utilization 


E rrors/Co[U 


Start Test 

Stop Test 

Stop Display 

Desune Display 

Set Test Tines 

Set Meas. Tine 

Seconds Minutes Hours Days 

Set Sasp. Tine 

Seconds Minutes Hours 

Set Tine Display 

Elapaed Absolute 

Tine Tine 

Set Alams 
Graphic Fomat 


Tabular Fern,at 


Frame Timing 
Frame Length 
Frame Analysis 
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Errors & Collisions Summary 
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Figure 12*6. Summary Table for Network Errors & Collisions 


This £splay summarizes the four error measurements as well as the number of collisions 
for frames occurring on the mtire network. 

In drr’wnh mode, the time for the table is shown in absolute time from the start <rf the test. 
Press <S«t Tima Dltptoy> and <Absolute Tiine> to chai^ the time ans to elapsed time labels. 
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Network Frame Timing 


This diapter describes Stats measurements you can use to view the timing relationships of 
frames transmitted on the network 

Frame timing measurements m tlus diapter indude: 

■ 'nming Between Frames Measurement 

■ Interframe Timing Summary Measurement 
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MEASUREMENT DISPLAY 

<Fr8»e Tiii1ng> 

I . 

Timing Between Frames Measurement 

I 

Bar Graph 
Pie GNaph 


<lnterfrm Space Bar> 


^Interfrm Space Pie> 


I 

Interframe Timing Summary Measurement 

I 


<Tabular Format> 


Table 


Network Frame Umisg 


COMMENT 

From the Node Stats 
Nenu« press 
<Frame T1mlng> 
to view performance 
messur a ment s about 
•pacing between frames 
occurring on the 
netuork. 
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Timing Between Frames Measurement 

Use the softkeys highfi^ed below to make measurements about the time or spacing between 
frames* 


utilization 

Errors/Collisions 


Start Test 


Stop Test 
Stop Display 

Resuae Display 
Set Test Tines 

Set Neas. Tine 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 
Set f of Sanp/AV 9 . 


EEB 




Irio- tr 

SOdce B 

Cl 

ar 


Set Graph Ranges 

I .Bar. I 

I..I I..I 

Set Time Set Time Set X Set X Elapsed Absolute 

Low Bound Hi Bound Low Bound Hi Bound Time Time 
Graphic Format 
Tabular Format 
OTHER CHOICES 

I. Bar Graph .| 

Numeric Numeric Nimieric Autoscale Autoscale 
Data Off Data On Data Cnt On Off 


Frame Timing 
Frame Length 
Frame Analysis 
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Interframe Space Bar Graph Measurements 



Figure 13-1. Bar Graph Measurement for Timing Between Frames 


This bar graph measurement shows the distribution of time spaces occurring between frames. 

Interframe space b defined as the time firom the end of one frame’s FCS field to the banning 
of the Preamble field of the next frame. IEEE 8023 protoced speafies a minimum of 9.6 
microseconds must occur between frames on the network. 
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Bar Graph Display Averaging 

Hie display is updated eadt sample period using a mof^avmge of sample periods. Use 

<S«tTMtTlmM> <M#ef SMnp/Aiv 9 .> to set the number of sample periods to use for 
averagbg the dtqilay. 


Cursor Operation 

After the measurement is ended, you can use [NEXT] or [PREV] to increment the display 
to different samjde poiods at the measurement 

The cursor position is indicated by the highlighted bar on the tabular frame tim i ng 
measurement £splay. As you switdi diq)lays between the bar, pie, or tabular measurmnents, 
the display remains at die current cursor poatkm. 
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Interframe Timing Pie Graph Measurement 



Figure 13-2. Pie Graph for Interframe Timing 


This i»e graph measurement provides a different view of the same inf(Hinatkm as die 
interframe arrival bar diart. The jne grajdi provides an easy way to compare the percentage of 
frames occurring within the different intmframe space ranges. 

<Set Graph RangM> lets you change the range values for this {w graph. Thevaluesare 
changed for the bar graph display at the same time. 


Network Frame Timing 13-6 



































































Interframe Timing Summary Measurement 

Use the high%hted softke 3 fs shown below to make a summary measurement of timing 
between frames occurring on the netWOTL 


^^c■ 


Utilization 
Errors/ColIisiona 


rr':;no T it'll ng 


Start Test 


Stop Test 
Stop Display 

Resuae Display 
Set Tiaie Display 

Elapsed Absolute 
Tiae Tiiae 

Set Test Tine 

Set Neas. Tine 

Seconds Minutes Hours Days 
Set Sanp. Tine 

Seconds Minutes Hours 
Set # of Sanp/Avg. 

Set Table Ranges 

Set Tine Set Tine Elapsed Absolute 

Lou Bound Hi Bound Tine Tine 

Graphic fomat 

Frane Length 
Frame Analysis 
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Interframe Timing Summary 
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Figure 13-3. Table Display for Interbame Spacing 


This display summarizes the inteiframe arrival measoremeat 

The % column shows the percentage of &ames occurring in the different time ranges for each 
sample period. The COUNT ctdumn shows the actual number of frames occurring in the 
different time ranges for the sample period. 
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Network Frame Length 


This diapter describes measurements used to show a network-wide view of frame lengths 
occurring (m the network. 

Performance measurements in this chapter indude: 

■ Average Frame Length vs Time 

■ Frame Length Distribution 

■ Frame Length Summary 


k 
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MEASUREMENT 

<Frame Length> 

I 

Average Frame Length vs Time 

I 


<Avg. Leh. vs Tiii»e> 


I 

Frame Length Distribution 


DISPLAY 


Line Graph 


<FrRi Len. Dist Bar> 


<Frm. Len. Dist Pie> 


Frame Length Summary 

I 


<Tabular Foraiat> 


Bar Graph 
Pie Graph 


Table 


COMMENTS 

Freai the. Node Stats 
Nanu, press 
<FraM Ti»in8> 
to view perforaance 
■aasurea ent s about 
spaelng betucen fraaes 
occurring on the 
network. 
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Frame Length Graphic Measurement Softkeys 


Utilization 
Erroro/CoU Islons 
Frame Timing 


Start Test 

Stop Test 
Stop Display 

Resuae Display 

Set Test Times 

Set Meas. Time 

Seconds Minutes 
Set Samp. Time 

Seconds Minutes 


Hours Days 
Hours 


Select III i| ' 

vs I D1 s t. B c J C 1 s t. Pie 


Set Graph Ranges 

1---?.Avg ten. vs Time.I 


I...Dist Bar.| 

!••• Dist. Pie-1 

Set ten. Set ten. Set Time Set Time Elapsed Absolute 

Low Bound HI Bound Low Bound HI Bound Time Time 


Graphic Format 
Tabular Format 


OTHER CHOICES 

.Avg len. vs Time ••• 

Cursor On 
Cursor Off 
Autoscale On 
Autoscale Off 

Frame Analysis 


-• Dist Bar • —- 
Mumeric Data Off 
Numeric Data X 
Numeric Data Cnt 
Autoscale On 
Autoscale Off 
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Average Frame Length vs Time 



CURSOR SAMPLE VALUE 

This graph shows the average frame length of frames occurring on the netwOTk over a period 
oftime. The averse length df frames is shown on the vertical axis and measurement dme is 
shown on the horizontal aris. 

CURSOR SAMPLE VALUE 
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This measurement is not intended to show absolute values of frame lengtL It lets yon see the 
dianges in frame lengths over time. 

Knowmg the average Iftngtli of frames is important For instance when only small frames are 
transmitted, several thousand frames would have to be transmitted in a second to generate 
100% utilization. If most of the frames transmitted are short, you are not fiilly u tiliz i n g the 
bandwidth of the network. When long frames are transmitted you are using more of the 
network bandwidth. For someone doing a terminal sesskm on the network, short frames are 
normal since imny transmissions are simple responses or data input. You can use this 
measurement to see the average frame length for your network during normal operation 
periods. 


Network Frame Length 14-5 



Frame Length Distribution 

Bar Graph Measurement 



Figure 14-2. Bar Graph for Network Frame Length DiatribuUon 


This measurement shows the distribution of frame lengths fcnr all frames occurring on the 
network The display shows frame length on the vertical mds and the percentage of sample 
the horizontal aris. 


Network Frame Length 14^ 



If most of the traffic rm your network is temunal server w virtual terminal traffic, then you can 
fxpfirt to finit short frames on your network. The IMwork nrama Length Dtetribulion 
measurement disjdi^ the exact percentage of the different size frames on your LAN. 

You switch the to the frame length graph or jne chart without disturlnng the 
current test Use <S e le c tGraph> to chai^ the display format. 


Adding Bar Labels 

Press <0THERCH0iCE8> and <llunMrlelMa%> to make the grajdi label the percentage of 
frames transmitted in eadi range of frame lengths. 

Press <NunMrielMaCnt> to label each bar with the actual number of frames occurring in each 
range of frame lengths. 


Setting the Frame Length Scale 

The frame length scale <m the vertical axis can be changed. Press <S«t Graph Rangas> and 
then use <8at tan. Lew Boiinn> and <8otLaii.HlBound> to eater the graphic limits you want. 

Onfy the t(^ and bottom values mi^ be changed. The vertical axis ranges are scaled so that 14 
mi<^ ranges are always diqdayed. 

Numbm mitry for the top hmit must always be an even number. The lower limit must always 
be an odd number. 

Entering new ranges does not affect an eristing measurement display. The new ranges are 
used vriien you start a new measurement 
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Frame Length Distribution Pie Chart 
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Figure 14-3. Pie Graph for Network Frame Length DistrRxitlon 


This measurement shows the distribotioii of frame lengths oocnning cm the network. The 
l^end on the right of the di^Iay lists the frame distribution in pneentage of frame lengths 
occurring for each range of frames. 
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Frame Length Summary 
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Frame Length Summary Table 



This shows a summaiy of the distribution of frames occurring during the measurement 
period. For each sample period, the table shows the percentage and actual count of frames 
occurring for each ran^ of frame lengths. 
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Network Frame Analysis 


This chapter describes measurements used to show the distribution of frames matching filters 
you specify. 

Frame Analysis performance measurements in this chapter include: 

■ Network Frame Analysis Distribution 

■ Network Frame Anafyns Summary 
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MEASUREMENT 


DISPLAY 


COMMENT 


<Frame AnBty8is> 


NetHork Fraae Analysis Distribution 

Bar Graph 
Pie Graph 

Network Fraae Analysis Sunaary 

Table 




Fren the Network Stats 
Nenu, press 
'<Fraiae Analysis> 
to view perforaance 
■aasursMnts about fraass 
astchinp filters 
you specify. 
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Network Frame Analysis Distribution 
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Frame Analysis Distriinition Bar Graph 
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^ Figure 15-1. Bar Graph for Network Frame Analysis Dfstribution 

DEFINED FILTER LABELS 


This displays shows the percentage of frames matching filters defined in the Edit Filters Menu. 
You can create filters to match frame contents in the address fields, type/length fields, or the 
data field. As long as you know the location for some specific frame contrat, you can filter on 
the information. 
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Up to 16 filtefscao be defined in the Edit Filteis Menu. All of the defined filters are 
compared to iwMwting frames from ^ network 

The label for each filter is di^layed on the left mde of the graph. 

When a frame matches more than one filter, onfythe first filter match is counted. Fw 
example, if you have five filters defined and an incoming frame m a tche s three of the defined 
filters, onfy the first filter matdied in the frame is ccNinted. Counters for the other filters are 
not inerement e d. 


"All Pass" Filters 

When you are ti^ng to measure filter distribution for frames on the network, do not use an 
•all pass* filter. Only the all pass filter match is counted and subsequent filter matches witlun 
frame are %n<»ed. 
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Frame Analysis Distribution Pie Graph 
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Figure 1S-2. Pie Graph for Network Frame Analyste Distribulion 


Similar to the previous bar diart measurement, this pie diart graph shows the distribution of 
frames matchmg filters defined in the protocol ana^zer. 
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Network Frame Analysis Summary 


Utilization 
Errors/Col I isions 
Fraiae Timing 
Frame Length 


F r'o-'T'C Analysis- 


Start Test 

Stop Test 
Stop Display 

Resume Display 

Set Test Time 

Set Nees. Time 

Seconds Ni mites Hours Days 
Set Sanp. Time 

Seconds Minutes Hours 
Set # of Samp/Avg. 

Set Time Display 

Elapsed Absolute 

Time Time 

Edit Filters 
Graphic Format 


Tabular Forinat 


Network Frame Analy^ 15*7 


Nebwork Frame Analysis Summary Display 
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ANALYSIS GROUP DISTRIBUTION 

09:15:00 

ELAPSED 






TinE 

GROUP 

% 

COUNT 

GROUP 

X COUNT 

00:00:10 

Filtsp_0 

18.«X 

156 

Flltsr_8 

O.OX 0 


Flitsr_l 

O.OX 

0 

Flltsr_9 

O.OX 0 


Fllttr_2 

O.OX 

0 

Flltsr^lO 

O.OX 0 


Flltsr_3 

O.OX 

0 

Flltsr^ll 

O.OX 0 


Filtered 

O.OX 

0 

Flltsr_12 • 

O.OX 0 


Flitsr-5 

O.OX 

0 

Flltsr_13 

O.OX 0 


Filtsr^e 

O.OX 

0 

FilUr^lH 

O.OX 0 


Flltsr-7 

O.OX 

0 

Filtsr_15 

O.OX 0 

Start timt « IS Fsb 87 

09:15:00 


Stop tilM s 

15 Fob 87 09:18:00 


neasureisent time s 60 Seconds Ssapie tine & 15 seconds 



Figure 15 - 3 . Summary Display for Network Frame Analysis 


Tlus table su mm ar i zes the frames that match fiiters defined in the protocol analyzer Edit 
Filters Menu. The display shows the po^centage oi frames on the network dial marched 
defined filters as weQ as the actual quantity of frames matching each defined filter. 
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Node Statistics Measurement 


This chapta* introduces the measuremeiitsdiat can be made in the <Nede8tats> class of 
measurements. 

Node performance measurmnents yon can make with die LAN performance Analysis 
Application indude: 

m Node List Statistics 

■ Node Connection Stadsdcs 

■ Node/Network Statistics 
a Node Frame Uming 

■ Node Frame Length 
a Node Frame Analyas 

In the preceding diapters, measurements uang the <llaii«orfc Stats> measurement dass were 
described that let you establish the baseline performance of your network. 

The next step is to use the <Noda 8iats> dass of measurements to determine the sources of the 
network traffic It is important to know idiich nodes are generating most of the traffic on the 
network because when a problem occurs, the busiest nodes are the most likely to be involved. 

Knowing the sources of traffic on your netwodc lets you configure and segment your network 
based on network load. You also need to identifythe nodes that are traffic omcentrators 
because they may be critical dedces on the network such as routms, brid^^ file servers and 
printers. The overloading of such devices degrades network performance. 
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Some network devices, SBch as file servers, gateways, rooters and bridges, may need regular 
monitoring. For bridges, the nnmber of fi'ames hanrOed every seccmd is criticaL As the 
number of frames approach the bridge’s performance steps need to be taken to optimize 

the ^tuation. For fite servers, the number of requests to be handled at any time is criticaL If 
the number cl requests to be processed continnally exceeds the file server’s capabifity, then 
additional file servers may be needed. 

You can use node measurements to characterize sources of your network traffic. Node 
diaracteristics you may want to look for include: 

■ Which are your busmst nodes? 

■ Which nod^ generate the most orrors? 

■ Which node pairs are your busiest level 2 node connections? 

■ What percentage of your network traffic is broadcast frames? 

■ What percentage of your network traffic is mMltica « t frames? 

■ If your netwwk uses m<xe than (me type (^jurotocol, what 
percentage of the traffic is each type? 

The next six diapters describe the Stats <No(le Stats> measurements available to help you 
determine the sources of )K)ur network traffic. A summary of these node measurements is 
listed below. 
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Node List Statistics 

<Nod« Ltet Stais> lets you create a Ust of tbe most acdve nodes on yoor network. 

In additimi, network activity for selected nodes can be sorted by: 


Quanti^ of frames transmitted and received 


■ Error count 

■ Error rate 

■ Average frame size 


Node Connection Statistics 

<Coniwelion 8 tals> measurements let you gather statistics abont connections to a particular 
node. You can view traffic amtmg a group nodes as well as between node pairs. 


Node/Network Statistics 

<Node/Net Sunimsfy> measurements let you view traffic statistics for frames transmitted and 
recent by a particular node. You can measure the utilization of the network bandwidth by a 
single node. 
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Node Frame Timing 

< Frame Tiinin9> measurements let you measure the time occuirhig between frames received by 
a selected node. You can measure the distribution of firames occurring witii different time 
spaces between frames received by the node. You can also count how many frames occur in 
different ranges of time periods betwemi frames. 


Node Frame Length 

<FraiM'niiiing> measurements let you measure the length of frames transnutted and recdved 
by a selected node. You can see the aveia^ frame length as weD as a distributkm of frame 
lengths occurring during a sample period. 


Node Frame Analysis 

<FraiM Anaiyste> measurements let you measure how many frames received by a selected 
node match filters defined in the protocol anafyzer. You can measure the matched frames as a 
percentage of total network traffic You can also count the number frames received that 
match sdected filters. 
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Node List Measurements 


This fi' arr fJ' describes measurements used to show traffic to/firom nodes you select. 
Performance measurements and function descriptions in this diapter include: 

■ Node List Statistics 

m Selecting the Node List 

■ Sorting the Measurement Display 

■ Sorting by XMT/RCV Stats 
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MEASUREMENT 

<Node List Ststs> 


Node List Statistics Measureaient 

I 


Node List Statistics 


DISPLAY CX)MMENT 

Fron the Node Stats Nenu, 
press <Node List Stats> 
to view performance 
measurements about the 
node list of a selected 
node. 

Table 
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Node List Statistics 



Bi 

1 

1 


List St .1 1 1 


Start Test 

Stop Test 
Stop Display 

Resime Display 

Set Test Tines 

Set Neas. Tine 

Seconds Minutes Hours 
Set Sanp. Tine 

Seconds Minutes Hours 


Create A 

Noce List 

Acd Nodc^. 

; T C L ^ r 

Use Nodc'- 

^ In List 

Scrt Nod< 

?s 


Sort By Sort by Sort By 

Fm Cnt KByte Cnt Error Dnt 

OTHER CHOICES 
Running Sort On 
Running Sort Off 
XMT S RCV Stats 
XMT Stats Only 
RCV Stats Only 
Edit Lists 
Connection Stats 
Netuork/Node Stat 
Frane tining 
Frame Length 
Frame Analysis 


Days 


Sort By 
Error Rate 
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Node List Statistics Measurements 


S«S9SSrSSS«SSSSSSS«S«SSSS3:ssS« NODE LIST STATISTICS 


Node 

# 

Node 

Name or Addrest 

Last 

Frame 

Sample 

Cnt. 

Frame 

Count 

KByte 

Count 

Error 

Count 

Error 

Rata 

Avg.Frm 

Size 

1 

PC_8 

XHT 

79 

852 

672 

0 

O.OOE-hO 

776 



RCV 

18 

83 

165 

0 

0.00E4.0 

423 

2 

CPU_4 

XMT 

45 

465 

315 

0 

0.00E40 

721 



ACV 

11 

37 

78 

0 

O.OOE^O 

225 


start time * 15 Feb 87 08:15:00 Stop time e 15 Feb 87 09:18:00 

Meesurement time « 80 Seconds Semple time « 1 Second 



Figure 17-1. Node Uet Statistice Menu 


This menu shows nodes are transmitting or reomving fnunes on the network. The 
ana^r can monitor up to 1000 active nodes. It observes the network and records all nodes 
recemng or tr a ns m i tti ng messages daring eadi sample time. While the measurement is 
running, the nodes can be seated by the number of fiames transmitted amt reemved. 

After the measurement is ended, you can easily see ahkA nodes are most active for different 
cat^oiies. You should take note of the busiest nodes and die nodes with high error rates 
because diese are most likefy to be the problmn nodes on the network. 
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Measurement Field Descriptions 


Field 

Nodt# 


NodeNaiM 
or Address 


LtstSampIo 
Frame Cut 

Frame Count 


QSSQjBySQ 

Indicates the acdvi^ level of the nodes. Node #1 has the most 
activity. Node #2 has the next highest level ot activity, and so 
on. 


The or^r of the node display depends on whether you choose 
<Runiiin 9 Sort On> or <Running Sort On> and which sort mode 
yon select 

<Riinnliig Sort On> 

During measurement - shows order of frame count 
After measurement • shows order of selected sort. 

< Running Sort Off > 

During measurmnent - shows order by address number. 

After measurement • shows order by selected sort 

This node six byte hex address or equivalent name is displayed 
in this column. 

When you <Croato A Ust>, a default node name is assigned in 
the node list menu fcnr eadi address. The default name is 
ltow_ttat«_nodo sot. 

In default mode, the six byte hex address is displayed. A node 
namft is displaj^ only if a user assigned name is manually 
entered in the Phyacal Address List 

This column shows how many transmit or receive frames 
occurred during the last sample period. 

This colunn shows how many total transmit or received frames 
have occurred ance the start of the measurement period. 
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Em 

Pescription 

KByte Count 

shows the total number of Idlobytes that have occurred in the 
measurement period 

Error Count 

shows the total of errors that have occurred in the measurement 
period Errors that are counted indude: bad FCS/NfisaUgns, 
runts, and jabbers. 

Error Rato 

shows the rate errors, m mors/frame, diat has occurred in 
the measurement pNiod The ]ai;gBStnnnd)er you should expect 
would be one error per frame. If one enot per frame happpme^ 
your network caUe may not be terminated pr(q)er^. 

Avg.FmiSiio 

shows the average frame aze in bytes that occurred in the 
current measurement period 
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Selecting the Node List 

Two separate node lists arc r^erenced by the Stats <ilod» List StaHstieo measurement. 


Analyzer 

V^tyNeny 

Phvaleat Address Hat 
Hue Naae Addrs 


Meaeureinent Dfsplay 
Node tist 

Node Fraiae Err Err 
Maae Cnt Cnt Rate 


You can measure performance fenr the following comUnations of nodes: 

■ Any nodes active during the measurement 

■ Anafyzer Node List and new active nodes 

■ Only nodes defined on the anafyzer Node List 


CAUTION 

Node List Measurements can change the contents of 
the analyzer Node list 

Use the protocol analyzer <Dise Funcliona> <Sava Fila> 
softkeys to save an easting Node List if it contains a 
unique list of nodes you want to keep. 
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<Cr«ai0Alfod0U«t> CAUTION: This softkey deletes the currrat analyzer Node lisi* 

The analyzer uses only nodes active during die measurement to. 
build and display a measurement list 

At the end of the measurement, the Physical Address list in the 
Edit Lists Menu is deleted and replaced with the measurement 
list The defauk HP_UWi_Aiialyzar node always appears in the list 
regardless of activity. 


Measuranent List 
Node Frn Err Err 
Name Cnt Cnt Rate 


New 


New 

New 



/ 

After the Measurement, the analyzer Node List Is 
deleted and replaced by the current measurement 
list* 

If eny of the measurement list node addresses 
already exist on the current analyzer Node List, 
the existing node name Is assigned to the "new" 
node address. 
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<AddNo(iMTolJM> The anafyzer collects and di^>lays information dx>ut nodes that 

on the analyzer Node List as well as nodes not on the list 
t>ut v^ch are active during the measnrement. 

If an CTicring node has 'dtm’t cares* in its address defimdon, it is 
ignored for the <Nod« LM 8Ms> measurement. The name 
remains <m the node list. 


analv 2 er Mode List 

Node Node Node Perfonnance Is aeasiH^ for nodes already 

Um Nane Addrs existir« on the Node List as uell as new nodes 


Old — 
Old — 
Old 
Old 


active durino the Masurenent. 



beginning of the neasureaent New 
list. Nodes are displayed in New 
the order of the display Old 
sort node. Old 

Old 


Measureaen t list 
Node Fm Err Err 
Name Cnt Cnt Rate 


Analyzer Node List 

Node Node Node 
Nun Nane Addrs 


After the neasurement, the analyzer Node 
List is updated only with new nodes active 


New 

Neu 

N^W 

Old 

Old 


during the neasurenent. 

Neu nodes are added at the beginning of the 
analyzer Node List in the order of the 
neasurement sort node. 
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<Um NodM In Utt> 


This softkey lets the analyzer gather information about 
transmitted and received fi^es onfy for nodes currently 
defined in the Pli]Bical Address LisL 

tf an existing node has "don’t cares’ in its address definiticm, it is 
ignored for die node list stats measurement The name remains 
on the node fist. 


anstvzer Node List 


Node 


Old •• 
Old •• 
Old •• 
Old -- 
Old •• 


Node Node 
None Addrs 


Only activity for nodes existing on the analyzer 
Node List is collected and displayed in the 
■easursaent list. 



Analyzer Node List 
Node Node Node 
Nua Name Addrs 


/ 

After the neasurenent, 


Old - 
Old • 
Old - 
Old - 
Old • 



the analyzer Node List 


•Hi- 
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Sorting the Measurement Display 


SgfflttY 

<SortllodM> 


PescriPtlQn 

You can use the following measurement statistics to reorder the 
diq>layed nodes: 

<8oitByRaiiMCnt> <SortByKByl*Cnt> 

<8ort By Error Cnt> <SortByErrR«lo> 

The rvttmniinifafitwi Matrix measurement anafyzes traffic on 
the first 31 nodes in the Node list. You can sent the Node Ust 
and then mcoitor the buriest nodes (firames/sec, kbytes/sec) or 
the nodes with most errors (counts, errors/frame). 

Node ^ sorts can be used to re*order the Node List 

stored intnnally. Hus feature is very useful rince the 
Communicatum Matrix measurement analyzes the traffic on the 
first 31 nodes in the Node List Now the 31 hugest nodes 
(btan.es/sec, kbytes/sec) or those with the most errors (counts 
or errors/frame) can be eaafy monitewed in the Commumcation 
Matrix measurmnoit Whmievm' <CrMi» A Nod* Utt> is active, 
a sort (m the measuremmit node list will sort that list and then 
transfer it to the Node list Hus occurs m the stopped mode so 
an old Node list can be used to gathm* the data, then 
<Cr*«i* A Nod* U*t> can be selected to transfer the 
measurement node list into the Node List. 

TESTRUNNING 

During the test, the measurement list is sorted by frame count 
n«dTig botib XMT and RCV frames. After tihe test ends, the fist 
is stated and disfdayed using the selected sort mode. 

TEST8T0PPE0 

After the measurement stops, if a different sort is selected, the 
fist is stated in the new order and the display returns to the top 
of the list. 
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Li stopped mode, <CrMte A Nod* Ltet> has a difGetent functkm 
than m nm mode. If <CMato A Nod* LM> is selected while in 
stopped mode and a measurement list die 
list is transfnred to the anafyzer Node List every rima a sort is 
done. This lets you run a measurement on an existing anafyzer 
Node list u^ <U** Nod** In Li«t>. Aftw the meag nrftinf.fft is 
stopped, you can sort the measurement list any way you want 
and then select <Cr**«* A Nod* Ll*t> to transfa the sorted 
measurement list into the analyzm Node ligr , 
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Sorting by XMT/RCV Stats 

You can sort and dispby statistics for different combinatkNis of receive and transmit frames 

evoits. The list is sorted based on the display mode selected. 


Softkey P?^ilpS30 

<XMT& RCVSiais> Displays a count f<w frames transmitted from and received by 

each node. 

<XMT State Oniy> Displays a count for only the frames transmitted by each node. 

< RCV Stete Only> Displays a count for cmty the frames received by each node. 

You can collect gtatistics for both transmitted and received frames or for only transmit^ or 
received frames. In the esam]^ below, the nodes are sorted by total frame count during the 
mf aCTrr-tnftnt. After the test, the list is sorted by the selected sort mode. 


XHT franaa are counted but are not actually displayed during 
the run if <IICV Stats Only> is selected. They are shown here 


to illustrate total frane count. 


Display > <RCV Stats Only> 



Sort by total Fraise Count during the test 


1 PCJ# 

xmt/ i 

^ 150 

1206 

1189 

0 

0 .00E<K) 

776 


«cv J 

105 

118 

234 

0 

O.OOE^ 

423 

2 CPUjS 


45 

465 

315 

0 

O.OOE^O 

721 


RCV 

137 

175 

123 

0 

O.OOE^O 

225 

Display ■ <RCV Stats 0nly> 







Sort by RCV Frame Count after the 

test 






1 CPU_4 

RCV 

137 

175 

123 

0 

O.OOE^O 

225 

2 WJB 

RCV 

105 

118 

234 

0 

O.OOE-i'O 

423 
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Sorting During/After the Run 

You can sort tte disjday tither during the run or after die run is completed. 


SgfticgY DencrinBon 

<RunnlngSortOn> In this mode, the anafyzer records both the XMTT and RCV 

frames for each node active during the measurement. 

During the run, the default display sorts nodes cmnlnned 
XMTT and RCV frames. Whmi the measurmnmit stops, the 
anafyzer shows the nodes smted by the selected sort mode., 

If any frame is missed during the measurement, the analyzer 
displays a warning message, stops aid resets the measurement 
and continues. . 

< Running Sort on> In diis mode, the anal^aer also records and diqdays both the 

XMIT and RCV frames for eadi node active during the 
measurement 

During the run, the fist is not smted, the modes ae shown in the 
wder of address number. 

In <Riiiinlng Sort Oir> mode, tiie measurement can operate with 
a higher frame rate present on the netwmlc for a gjven rize oi 
node liA before misring ai^ frames. If frames are missed, the 
analyzar disfdays a wamiRg message, st(^ resets the 
measurement and continues. 
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Node Connection Measurements 



This describes measurements for connections between nodes. The measurements are 

for Ethemet/IEEE 8023 level 2 operation of the International Standards Oiganizadon’s OSI 
reference model 

Performance measurements in this chapter include: 

■ Communication Matrix Measurements 

■ Connection Summary Measurement 

■ Connections of a No^ Measurements 
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MEASUREMENTS DISPLAY 

Connection Stats 


Conmunlcatfon Natrix Neasurements 


Matrix Graph 
Table 

Matrix Graph 
Table 

Connection Summary Measurement 


<Source vs Dest> 
<Graph1c Forfiiat> 


<$ource vs De8t> 
<Tabular Format> 


<No€le Connect> 
<Graph1c Format> 


<Node Connect> 
<Tabular Fornat> 


<Connectlon Summary> 


Table 


Connections Of A Node Neasurements 


<Connect Of A Node> 
(default) 


^Connect Of A Node> 
<Display % vs Conn> 


<Connect Of A Node> 
<Tabular Format> 


Line Graph 
Bar Gra|A 
Table 


COMMENTS 

From the Node Stats 
Menu, press <Connection 
Stats> to view 
performance measurements 
about selected nodes 
on the network. 


Node Connection Measurements 18-2 



Communication Matrix Graphs 

Press the highlighted softkeys shown below to make <Ooiniii. Matrbo graphic measurements. 



Node List Stats 
Connection Stats 


Comm. M.'itrix 


Start Test 

Stop Test 
Stop Display 

Resume Display 


Set Test Tines 

Set Heas. Time 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 
Set # of Samp/Avg. 

Change Graph 


Source vs Dest 
Node Connect 


Change Legend 

Set Rar«e 1-6 Maximum 


Edit Lists 


Graphic Format 


Tabular Format 


OTNER CHOICES 
Cursor On 
Cursor Off 
Show Node Names 
Show Hex Addresses 


Connect. Sunsary 
Connect. Of A Node 
Netuork/Node Stat 
Frame Timing 
Frame Length 
Frame Analysis 
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Communication Matrix Tabies 

Select the softkqFs hi ifi jilig^t ed below to make <Sourc»wDwt> and <llede CoiMMot> 
measurements. 


Node Lfst Stats 
Connection Stats 


Co.Tm. r-vjt I 1 X 


Start Test 

Stop Test 
Stop Display 

Nesiaie Display 

Set Test TIaes 

Set Sapp. Tiae 

Seconds Minutes Hours 
Set # of Saap/Avg. 

Change Table 



Change Legend 

Set Range 1*6 Naxiaua 

Edit Lists 
Graphic Foraat 


Tabular Forr.;r 


OTHER CHOICES 
Show Sources 
Show Dest. 
Next Node 
Previous Node 
Connect. Sunaary 
Connect. Of A Node 
Network/Node Stat 
Frame Timing 
Frame Length 
Frame Analysis 


summaiy 
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Source vs Destination Matrix 



CURSOR "ON" CURSOR NAMES/ADDRESSES 


Figure 18-1. Node Communications Matrix < Source vs Dest> 


This measurement shows the traffic level between the first 31 nodes from the Physical Address 
list. Following nodes from the node list are summarized as OTHER. 

In the fgrani plft above, the cursew marks the connection between node 2 (eng_cad_sys) and 
node 17 (hp 3000 1). The size of the dot indicates the range of transmissions that occurred 
between th^ no^ The TRAFFIC: field at the lower right comer displays a numeric value for 
traffic rate between these two nodes. 
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Only iK)desiu)tcCTtaiiiiiig'don’t caivs* are ini&ded in the measiurement Hw analyzer sk^ 
nodes ndiose address contains the characters w-w in the Physical Address t-isr For example^ 




Coranunicatfon Matrix Node # 

1- 

08-00-09-1C-15 — 

-► 1. 

08-00-09-1C-IS 

2. 

15-30-42-D3-06 — 

2. 

1S-30-42-D3-06 

3o 

08-00-09-00-A4 

-♦3. 

08-00-09-00-M 

4. 

03-1B-13-XX-XX 


12-12-4S-0A-A2 

So 

12-12-45-0A-A2 

5. 

32-67-00-2F-1A 

6. 

45-10-53-XX-XX 

• 

• 

7. 

32-67-00-2F-1A 

7. 

• 


Measurement Display Legend 

Use <Ctwng« UgMcl> to change the range of frames/second represented by each matrix dot. 
The relative activity level between nodes is huficated the of the dots. H%her activity is 
indcated 1^ larger dots. 


Using the Cursor 

When <CurMr On> is selected, yon can use the [LEFT/RIGHT] and [UP/DOWN] arrow 
keyboard keys to position the cursor over a point marking a connecdon between a node pmr. 
The nodes marked by the cursor are displayed when you press- <8ouroe vs DMt> <Tabular 
Fonnat>. 

At the bottom the display, the Source and Desdnation names/addresses are displayed for 
the node pw marked by the cursor. TRAFFIC: field displays an average numeric value ftv the 
trafSc level of the selected node pair for the last sample period. 


Setting Measurement Times 

<SstTsstTbiics> lets you control the measurement test dme. If the measurement is dianging 
too rafndly for you to evaluate the data, use <Sst # of Samp/Avg.> to smooth die measurement 
£^Iay by using an average of several samples. 

The Communication Matrix shows the most recent sample. If the update rate is slower than 
the sample time, some samples are not di^layed. 
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< Source vs Dest> < Show Sources > Table 


ssssswssssssxssasxsssxssssssa 

tCOnnUNICRTION MATRIX xxxxxxxxxrxxxxxaxxxxxxxrxxxxxa 

15 Fab B7 





09:15:00 





Source Node: #12 - 

ang_ 

cad ays 




Destifietien Node Traffic 


\ 




# 1-f Irtanca^cpu 

0 

fnL/a 

#l7-hp.3000.1 . 

0 

f ries/s 

« 2-ehippin9_cpu_l 

0 

fmA/a 

#18-printar_lab 

0 

fries/a 

# 3-flle_aerver_12 

0 

fnaaVs 

#19-prlnlarjekt 

0 

frns/s 

« 4-print^aerverl 

0 

frms^ 

#20-fila_aarvar_4 

0 

frms/a 

# 5-Jeff_t 

0 

frtaa/\ 

#21-ordar ^processing 

0 

f ries/$ 

« 6-en0_cpo_l 

0 

frms/n 

#22-rona_p 

0 

f rns/s 

# 7-print_aerver_2 

0 

f r»8/a\ 

#23-paraoncl.epu 

0 

fries/s 

# 8-eyatef!»_analy2er 

0 

fries/a ' 

1 #24-Joa_p 

0 

frms/a 

« 9-f1leaserVar_3 

0 

f riea/s 

\ #25-flnanci_printer 

0 

frms/s 

#10-jiw.q 

0 

fnes/a 

\ «26-pub_tlleaservar 

0 

f rms/a 

#11-accounting 

0 

f rres/s 

\ #27-9ary_r 

0 

frms/s 

#12-anQ_cad_sys 

19 

fries/a 

\ #28-qa 

0 

frms/s 

#13-an9_cpu_2 

0 

fries/a 

\ #29-aacurity 

0 

frms/s 

«14-faarkatin9 

0 

fries/8 

\ #30-invantory_ctrl 

0 

frms/s 

#15-Jim^u 

0 

f nes/s 

\#3l-balinda_y_r 

0 

f rms/s 

#16-Jaffna 

0 

f nes/s 

WSZ-REST OF NETWORK 

0 

f rms/s 

■ Show 1 Sho..’ 1 Next 


rev i OL.S 


OTHER 1 EXIT 1 

|scurces* | Dos'. | Node 

1 

Node 

CHOICES 1 1 


SEI^CTED SOURCE NODE 

Figure IB-2. Source vs Destination <ShowSources> Table 


While you are in the <Source vs Osst> Table display, yon can select between two softkeys to 
change the table display. The first selection is the <ShowSourees> <hsplay. 

<So«iree vs Dsst> <Sliow Souross> display shows the traffic transmitted from a specified node 
to the other first 31 nodes on the Phyacal Address List Connections to the following nodes 
on the list are summarized in the REST OF NETWORK field. 
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< Source vs Dest. > < Show Dest. > Table 


The second table display for <Sourc0 vs D*st> is shown below. The <Show Diist> 
measurement shows the amount of frames transmitted from the first 31 tipdes to a selected 
node. 


“=***“=“=“=*«»»*»=«»=»**a=*COHMUItlCATIOM MATRIX =ssas=sxaKse«BSi 
15 Feb 87 

Dest. Node: #17 - hp_3000_1 

Source Node Traffic: 

# 1-finance_cpu 0 fras/s #17-hp_3000_1 

# 2 -shippin 9 _cpu _1 0 fras/s «18'printer~lab 


isssaessssssss 

09:15:00 


0 fms/s 
0 frns/8 


#11_accountlng 

#12-eng_cad_sys 


0 fms/s 
19 frms/s 


#26-pub_ff le^sepver 0 fms/s 

i27-gary_r 0 fms/s 


Show Show Next Previous 

Sources Pest. » Node_Node 


OTHER EXIT 
CHOICES_ 


Selecting the Source Node 

The selected node on this table corre^nds to the node marked by the cursor in the cGrapMc 

Fonnat> <Sourcev* DMt> measurement. Use <Naxtlloda> <PraviewNoda> or 

INEXT/PREV] ke 36 oard IcQs to select another node for the Sowrca Node: field. 


Using the Cursor 

The cursor can be moved in tabular displays regardless of whether <Cursor Ob> is on or off. 
Use the [UP/DOWN] and pLEFT/RIGHT] arrow keys to move the cursor. 
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Node Connection Matrix 



CURSOR HORIZONTAL AXIS NODE VERTICAL AXIS NODE 


Figtire 18-3. Node Communication Matrix <Node Connect > 

This node cAtinectinn matrix shows the combined trafGc between the first 31 nodes on the 
Physical Address list. TrafiBc between fdlowing nodes on the node list are summed in the 
OTHER row/column. 

r/^niiftftiroig to a node are displayed on both the vertical axis and the horizontal axis. 
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Differences Between Matrix Measurements 


The <Noci* ConiMet> matrix is different from the <8eurM vs Dsst> matrix. Notice that the 
<Nod# Connact> matrix shows traffic between node pairs while the <Souree vt Dett> matrix 
shows traffic from a source node to other destination nodes. 


Measurement Display Legend 

The legend at the ri^lit side of the display shows the trafGc rate in frames/second. 

< Change Legend > lets you change the range of frames/second represented by each matrix dot. 
The relative activity level between two nodes is indicated the size of the dots. Higher 
acrivity is indicated by larger dots. 


Using the Cursor 

When <Cursor On> is selected, use the [UP/DOWN] and pLEFT/RIGHT] keyboard arrow 
to position the cursor. 

When the cursor is portioned over a node pair, the name/address each node is riiown at 
the bottom of the matrix. The TRAFFIC: field at the bottom of the display shows a numeric 
value for the traffic level during the last sample period. 

The node pair connection marked by the cursor in this matrix display is highligh t-ftH in the 
<Node Conn«et> <Tabular Format> display. 


Setting Measurement Times 

<Set TMt TlmM> lets you control the measurement test time. If the measurement is fhanging 
too rapidly for you to easily interpret the data, use <S«t # of 8aiiip/Avg.> to smooth the 
measurement display by using an average of several gampW 
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Node Connection Table 


sssxssnsssssxssssssssssm: 

:xxxsC0nnUNIC9TI0N flATMX xxxxxxxxxxsxxxxxxxBSSxaxxxxsx 

16 Fab 87 



06:07:57 

Connect Nodal: #17 - 

hp_300C_l 



Connaet NodaZ Traffic: 

1^ 



# l«fInanca.cpu 

0 frmlL's 

#17-hp_3000_l 

0 frm$/s 

# 2 -ahippln 9 _cpu_l 

0 fnarilU 

#lB-prlntar_lab 

0 fnaa/a 

# 3-flla_sorver_12 

0 fnaaA 

#19-printar_iakt 

0 fnaa/a 

« 4-prlnt_aarvar1 

0 fnas/nV 

#20-f 11 a^aa r va r_4 

0 fnns/a 

« 5-Jaff_t 

0 fnaa/a \ 

#21-ordar^procaaalng 

0 fnaa/a 

# 6-an9_^cpu_l 

0 fnaa/a \ 

#22-rona^ 

0 fnaa/a 


0 fnaa/a i 

#23-partonal_cpu 

0 fnas/a 

# 6-aystafn_analyzer 

0 frias/s 

y #24-ioe_p 

0 f riaa/a 

# 9-fila_aarvar_3 

0 fnaa/a 

V #25-finanea^prlntar 

0 frraa/a 

#10-Jlm_q 

0 frias/a 

\#2B-pub_f lla^aarvar 

0 frraa/a 

#ll-account 109 

0 frma/a 

V27-gary_r 

0 frraa/a 

#12-ang_cad_aya 

6 frraa/a 

4CB-qa 

0 friaa/a 

#13-an9^cpu^2 

0 fnaa/a 

#a-8acurlty 

0 frma/a 

#14-markatln9 

0 friaa/a 

«3J^lnvantory_etPl 

0 frma/a 

#15-J ira_u 

0 frres/s 

#31^allndi_y_r 

0 frraa/a 

#16-Jaff_t 

0 fnaa/a 

#32-]cST OF NETWORK 

46 frraa/a 

■ Start Isct ^C'^r I Change 


Graph u^J ^ 3 bu!ar I 

other I EXIT ■ 

1 Test 1 TH'IC-- I Grapn 

yTode ListJ 

Fo'~mat e^rr-jt 

CHOICES 1 1 


SELECTED CONNECTION NODE 

Figure 18-4. Communication Matrix <NodeConnec.> Tabie 


This < Node Conneet> measurement shows the combined traffic (transmit and receive frames) 
between a selected node and the other &st 31 nodes from the Phy^cal Address List. 
Connections to the following nodes on the list are summarized in the REST OF NETWORK fleld 
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Selecting the Connection Node 

Tlie selected coonection node for this table corresponds to the node marked by the cursor in 
the <Oraphlc Forinat> <No(ie Coniwet> measurement. 

Use <Ncxt Node>/<Pr«vious No<la> or [NEXT/PREV] keyboard keys to select an nrW node 
for the Connect Nodel: field. 


Using the Cursor 

The cursor can be moved in this tabular display regardless of whether cCurtor On> is on or 
off. Use the [UP/DOWN] or [LEPT/RIGITT] arrow k^s to move the cursor. 
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Connection Summary Measurement 

Only one measurement is used for the <Coiinec.Su«»mary> measurement Thesin^ 

measurement is a table display. 


Node S:o:-. 


Node List Stats 


Corriection Stat:- 


Com. Matrix 


Conrvoct. SunT;:i''y 


Start Test 

Stop Test 
Stop Display 

Resme Display 

Set Test Times 

Set Heas. Time 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 

Sort Connections 

Sort By Frame Cnt 
Sort By KByte Cnt 
Sort By Error Cnt 
Sort By Err Rate 
Connect. Of A Node 
Netuork/Node Stat 
Frame Timing 
Frame Length 
Frame Analysis 
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Connection Summary 


ssssssssssssssssssssBSsasasKssc CONNECTION SUmORV sxsaaasxasssasxssasaszssas 
16 Feb 87 06:13:23 

Connection Node Last Semple Frene KByte Error Error Bvg. Frm 
Nemo or Address Freme Cnt. Count Count Count Rote Size 

eng^epu^l XTIT 0 0 0 0 O.OOE<fO 0 

prlnt_serverl X«T 46 170 127 0 0.00E40 734 

eng^cpu^l XtIT 0 0 0 0 O.OOE^O 0 

f lle_sereer_12 XMT 46 170 20 0 O.OOE^O 106 

prlnt.serverl XTIT 0 0 0 0 O.OOE^O 0 

system^beckup XMT 46 170 20 0 O.OOE^O 172 

0« XMT 46 170 25 0 O.OOE^O 136 

sjfstem^enelyzsr XMT 0 0 0 0 O.OOE^O 0 

Stert time * 16 Fob 87 06:13:31 Stop time = 16 Feb 87 06:14:31 

Meee.uroment time « 60 Seconds Semple time • 1 Second 


I Start ISet Test Isort Con-| ■ I I | ^xiT ■ 


Figure 18*5. Connection Summary Table 

This Connection Summary measurement shows die busiest level 2 (Ethemet/IEEE 8023) 
connections on your network, monitors the total numbmr of firames passed between tvro nodes, 
the error count or error rate, as wed as the frame size. 

Activity can be measured for up to 50 node pairs. 
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Softkey 


Description 


<SortConiMetiens> lets you sort the measurement The default display lists the 

nodes by most active frame count Use <Sort Conneet> to 
display frames by the following orders: 

<Sort By FraiM Couiit> 

< Sort By Error Count> 

< Sort By KByte Count> 

<Sort By Error Rate> 

Run-time sorting is a combination of trafQc (f/s between nodes) 
and *age.* If a connection stops sending, it slips further down 
the list until it drops off the bcMom. This lets the most recent, 
most active connections be displayed. 


Measurement Display Fields 


Reid 

Last Sample 
Frame Count 

Frame Count 

Kbyte Count 

Error Count 


Error Rate 
Avg. Size 


Description 

display column shows how many frames were transmitted by 
ea<^ node in the last sample peri(^. 

display column shows the total frame count occurring since the 
start of the current measurement period. 

display column shows how much traffic has been transmitted in 
kilobytes since the start of the measurement 

shows how many total errors have transmitted by each frame 
since the start of the measurement Error Count includes: 

Bad FCS/Misaligns Jabbers 

Collisions Runts 

displays the percentage of frames transmitted with an error. 

column displays the average size of frames transmitted by each 
node since the start of the measurement. 
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Connection of a Node Measurement 

Press the hi^lighte d softkeys shown below to make # ConiMet vaTnw (defonh disiday) and 
<Oitplay % vs Ooan> graphic display meastirements. 


Node List Stats 


Connection Statt. 


Conn, Matrix 
Connect, Siwmary 


Connect. Of A tJcao 


Start Test 

Stop Test 
Stop Display 

Resume Display 
Set Test Time 

Set Neas. Time 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 

Select Node 

Select By Select By Set 
Name Address Time 
Set Graph Ranges 

Set i Set # Set Time Set Time Elapsed 
Low Bound Hi Bound Low Bound Hi Bound Time* 
Edit Lists 


Graphic Fo.oTiat 


Tabular Format 
OTHER CHOICES 
Cursor On 
Cursor Off 
Display X vs Conn 

Numeric Numeric Numeric Return To 
Data Off Data X Data Cnt Meas. 
Set Alarms 
Autoscale On 
Autoscale Off 
Network/Node Stat 
Frame Timing 


Absolute 

Time 
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# of Connections to a Node 



This figure is the default display for <Conn0ct Of A Node>. This measurement shows the 
number of different addresses transmitting to a spedfic node during a sample time. 

All nodes on your network that transmit to the selected destination address are counted; not 
just the nodes on the protocol analyzer’s <Phys Addr Lisi>. The analyzer can measure up to 
100 connections in a given sample period. 
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This m^urement is for level 2 connections only. The analyzer detects the of a 

connection rather that the initiation of one. If a connection is established, terminated, and 
established again all in one sample period, the analyzer counts only one rather 

two connections. 


Selecting the Node 


Description 

<S«leet Nod«> The node you select as a destmation is identified at the top of 

the display. You can use a node’s name or address to specify 
which node’s connections you want to examine. 

<S«lact By Nanw> 

lete you enter a name fr<un the node list. Softkeys showmg 
existing node names are displayed. 

<Sel«et By Addr«M> 

Lets you enter a node address. 

You can use don’t care characters (xx) to select a group of 
related nodes. For example, if you enter os-0(M)9-oo-OMO^ you 
would count con n ections to aft nodes having the common first 
five pairs of hex diaracters in thdr address. 

Vertical Axis Scale 


• <S«l # Low Boumi> The vertical scale can be changed to show different resolution 

<Set# High Bound> <S«t # High Bound > for the measurement. However, the scale 

must contain at least four coanections. 
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Percentage of Connections 



" NODE co»m;ction STRTISnCS SSSBSS: 
X DISTRIBUnON OF M-00-09-00-0B-1B CONNECTIONB 


15 

\A 

13 

12 

11 

IB 

9 

B 

7 _ 

6 

5 

A 

a Ms.b^ 
2 


e.B^: 2B.8^4 W.Oi MM 

PERCENT OF BRMPLE . 


1e tfne - 1 Second 


erlod - 60 Sa 

E?1 

les Tlae * 

Baum 



Figure 18-7. Percentage Dtetribution of Connections to a Node 


After <ConrMet of a Node> measurement ends, press <OTHER CHOICES> and <Display % vs 
Conn>. 

This bar graph shows the percentage of time that differmit numbers of connections were made 
to a selected node. This display is shown in a post processing mode only. It is not shown in 
realtime. The graph is automatically scaled. 
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Labeling the Numeric Data 


Softkey 

< Numeric Data Off > 

< Numeric Data %> 


<Numeric Data Cnt> 


Description 

This softk^ removes the label for how much data occurred for 
each bar. 

This softkey labels each bar mth the percentage of time thar 
eadi number of connections occurred during the measurement 
poiod. 

This softkey labels eadr bar with how many times each number 
of connections occur during the measuremmit. 
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# of Connections to a Node Summary 

The softkey tree below applies to the snmmaiy table for <ConMe. Of A Nod«> measoremenL 



OTHER CHOICES 
Set Tine Fomat 

Elapsed Absolute 

Tine Tine 

Netwerk/Node Stat 
Frane Tinfng 
Frane Length 
Frame Analysis 
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SSSSSSSSS8SSSSZZMSSXSSSXSSSSSS NODE CONNECTION STATISTICS SSSS89 


16 P»b 87 # OF CONNECTIONS TO 08-00-09-00-OA>16 vs Time 

ELAPSED TINE NUNBER OF CONNECTIONS 


Bxssxsssssxsssas 

07:17:27 


00 : 00:01 

00 : 00:02 

00:00:03 

00:00:04 

00:01:05 

00:01:06 

00:01:07 

00:01:08 

00:01:09 

00 : 02:10 


ALARMS (MAX) 


Start time x 16 Feb 67 07:16:27 

Meesurement time s 60 Seconds 


Stop time s 16 Feb 87 07:17:27 

Semple time « 1 Second 


Start 

■j-t Tost 1 

Se’ec t 

1 set 

1 Sr aon 1c 

1 T,,bular 1 

1 EXIT 

Tost 

1 i 

Ncde 

1 Aiar.i.^ 

1 

I I 

1 


Figure 18-8. Table Display for Connections of a Node 


Hiis table summarizes the number of connections made to a sdected node during eadi sample 
time. The table summary offers the convenience of numeric values diqdayed for each sample 
period rather than having to interpret a grajA display. 
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Node/Network Summary 



T his diapter describes the measurements used to show a traffic summary for a selected node. 
Performance measurements in this diapter indude: 

■ Node/Network Measurement 

■ Nodc/Network Summary Table 
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MEASUREMENTS DISPLAY COMMENT 

Fron the Node Stats Nenu, 

<Mode/Net Suiwiary> pres* <llode/llet Sunnary> 

■■■■■■■■■■■■■■ to vfew perforaance 

I neasureiiients about a 

Node/Network Sumnary Measurenent selected node's utilization 

and percentage of 
network traffic. 

Bar Graph 


Bar a:aph 


I 


<Numeric Values> 


<Percenta 9 e Of Network> 


Node/Network Sufnmary Table 

I 


Table 


Table 


<Nui*er1c Values> 


^Percentage Of Networks 


Node/Network Summary 19-2 



Node/Network Summary Measurement 



Node List Stats 
Connection Stats 


Start Test 

Stop Test 
Stop Display 

Resune Display 


Set Test Tines 

Set Neas. Time 

Seconds Minutes Hours Days 
Set Smp. Time 

Seconds Minutes Hours 
Set # of Saap/Avg. 

Select Samples per avg period 


Select Node 

Select By Select By 

Name Address 


G’apn^c or nr at 


Tabular Format 


OTHER CHOICES 
Select Graph 

Numeric 

Values 

Set Graph Ranges 
Set X 
Lou Bound 
Auto Seale On 
Auto Scale Off 
Frame Timing 
Frame Length 
Frame Analysis 


Percent 
Of Nturk 


Set X Set Err. 
Hi Bound Lou Bound 


Set Err- 
Hi Bound 
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Node Network Summary Measuremem 



Figure 19*1. Node Summary Measurement Graph Display 


The <Node/lMSuiniMry> measurement shows the utilizadon for a selected node’s transmitted 
and received frames as weO as a summary of frame errors transmitted by the select ed node. 
Measurement averages are calculated by using 10 sample periods, 

You can use <NiiaMrieValiiM> and <PweMtOf Networio to change the horizontal scale of the 
graj^ 
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Node Utilization 


Node urtliTarinTi c^n be shown as a percentage of network bandwidth <nr as a percentage of 
actual network trafSc. 


< Numeric Valuaa> 


<PereontOf 

lielworio 


Descriotlon 

When <Numerle values> display is diosen, the selected node’s 
utilization is shown as a percentage of the network bandwidth 
(10 Mbits/second ). 

When <Pereefit Of N etwork> is selected, the display shows the 
selected node’s utilization as a percentage of the activity actually 
occurring on the network. 


Node Average Transmitted Errors/Frame 

The lower half of the <No<te/N«t SumnMry> display shows the number of errors occurring per 
frame transmitted by a selected node. 

<NiinMrie ValiiM> In <Nunwrle ValuM> mode, the disfday shows an average of how 

many errors the select^ node transmits for eadi frame 
transmitted. Since worst case f<Mr transmitted errors is an error 
transmitted in each frame, the dispU^ tyjacally shows fractions 
of errors/frame. 

<P«reMitO( In <PMe«nt of Notworio mode, the display shows the percental 

N«iwork> of errors occurring on the network that are transmitted by the 

selected node. 
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Node/Network Summary 


Node List Stats 
Connection Stats 


Node/Nct 


Start Test 

Stop Test 
Stop Display 

ResuK Display 
Set Test Tines 

Set Sanp. Tines 

Seconds Minutes 
Set # of Sanp/Avg. 
Select Table 

Nuneric Percent 

Values Of Ntwrk 

Select Node 

Select By Select By 
Nane Address 
Graphic Fomat 


Trtbj.rir For-m.'it 


Frame Timing 
Frame Length 
Frame Analysis 


Tabular 


Hours 


Set Tiw 
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Node/Network Summary Table 


NETWWK UNO NODE STRTISTICS 

18 FEB 87 STRTISTICS SOnURRY FOR HOOEi 08-09-00-00-1B-34 


BSSXSSS8X3XSS 

06:38:30 


Utiliaetien and Throughput 


xni 

Current 

0.00 

"YFTM* 

0.0000 

Peek 

0.00 

% 

1 

1 

Average Size 

RCV 

0.00 

0.0000 

0.00 

X 

1 

tlexiimim Size 

xnT 

0 

0.00 

0 

kbits/s 

I 

ninlmum Size 

RCV 

0 

0.00 

0 

kbitc/e 

1 

Total Freewe 

XfIT 

0 

0.00 

0 

frms/s 

1 

Total Bytes 

RCV 

0 

0.00 

0 

frmc/c 

1 



>• Frame Parameters —— 
RCV xnT 


Total Count 
Average Err/frm 
Peak err/frm 


- Transmission Errors 

Bad FCS/Tlisa lign Runts 
0 0 


O.OOOE^O 

O.OOOE^O 


O.OOOE^O 

O.OOOE40 


O.OOOE40 Err/frm 
O.OOOE40 Err/frm 


Start time « 5 Feb 87 00:02:08 

neesurement time « 80 Seconds 


Stop time « 5 Feb 87 00:03:00 

Sampie time * 1 Second 


S:<v't 


i I I aFI 


GI <j ►-> ri 1 c 
Fo'- ’’'it 


rST 


Figure 19-2. Statistics Summary fore Selected Node 


This summary measurement summarizes the Node/Net measurement and also shows frame 
parameter measurements for a selected node. 

<OTHER CH0ICES> <S«le6t Graph> let you change the dispbQr. In <NuiiMric Values> mode, the 
dbplay shows actual values for sUdstics reported fw a specific node. <Pereefrt Of Network> 
mode shows the selected node’s frame statistics as a percentage of the total network traffic. 

The <fi<y1ay summarizes the Utilization/Throughput, Frame Parameters, and the 
Transmisrirm Errors measurements. 
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utilization and Throughput 

Utilization Percentage 

<Numeric Values> 

Current Average Peak 

XMT 4.98 4.33 5.13 X 

RCV 2.12 3.44 3.78 X 


<Percentage Of Netwrlo 
Current Average Peak 

XNT 25.16X 23.87X 27.22X X 

RCV 13.14X 14.44X 16.54X X 


In the oamirie above, notice that depen^ng on the display sdecdoo, you can see the actual 

quantity of frames transmitted and received by the selected node, or, you can view the sdected 

node’s traffic as a percentage of total network traffic. 


Throughput kbits/s and frms/s 

The throughput part <rf the display shows how mudi traffic the sdected node has transmitted 
mdrecmved in the last sample period. The traffic count is shown in both Idlobits/secoDd and 
in frames/second. 

•fte display also shows the average transmitted and received traffic for the last 10 eampv 

times and finalfy wdiat the peak or highest traffic rate has been for aity samide period during 
this measurement time. 

<Pgromta9gOfNgiwerk> displays the throug^iput data as a pocentage of the total network 
traffic. 
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Frame Parameters 


The <NuinOTte Valun> disiday shows the size and quantities of frames transmitted and received 
by the selected node. The average frame size is calculated from the start of the measuremenL 

<P«rMnt Of Nctworio shows die frame parameters as an percentage of the total frame 
parameters occurring on the network. 


Transmission Errors 

< Numeric ValuM> shows the numeric value of how maiqr errors occur for each frame 
transmitted by the sdected node. The errors that are counted are: Bad FCS/Misalign, Runts 
and Jabbers. Average errors are calculated ush^ the last 10 sample times. 

Peak errors show die largest number of errors occurring in any sample time for the current 
measurement period. 

<Pcreciita9c Of Ncbmrto shows the selected node’s transmission errors as a percentage of the 
total errors occurring on the network. 
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Node Frame Timing 


This chapter describes the measurements you can make about timing relationships between 
frames received by a selected node. 

Node frame timing measurements in this chapter indude: 

■ Node Interframe Timing Measurements 

■ Node Interframe Timing Summary 
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MEASUREMENTS 


DISPLAY 


COMMENTS 


<Frame Tiffl{ng> 

I 

Node Interframe Timing Measurements 

I 

Bar Graph 
Pie Graph 

Summary 

Table 


<Interfrin Space Bar> 


<Interfrm Space Pie> 


I 

Node Interframe Timing 


<Tabular Format> 


From the Node Stats 
Menu, press 
<Frame Timing> 
to view performance 
measu re m ent s about 
the time between 
frames for a selected 
node. 
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Node Interframe Timing Measurements 

Softkeys preceded bjr an asterisk (*) are only used in bar graph di^ys. 


Nodt List Stats 
Comectfon Stats 
Nodt/Net Sumry 


Start Test 

Stop Test 
Stop Display 

Resume Display 


Set Test Times 

Set Neas. Time 

Seconote Minutes Hours Days 

Set Sanp. Time 

Seconds Minutes Hours 

Set « of Saap/Avg. 

Select nunber of samples for average 



mm 



Space 

Hi 

HaUI 


Select Mode 


Select Sy Select By 

Name Address 


Graphic Format 
Tabular Format 
OTHER CHOICES 

* Numeric Data Off 

* Numeric Data X 

* Numeric Data Cnt 
Set Graph Ranges 

Set Time Set Time * Set X ♦ Set X 

Low Bound Hi Bound Low Bound Hi Bound 

* Autoscale On 

* Autoscale Off 
Frame Length 

Frame Analysis 
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<lntei1rm Space Bar> Graph Diaplay 



Fi 9 iire 20 >l. Bar Graph for Tfcne B e tw een Received Frames 


This diq>lay shows the distributum of time occurring between frames received a H«Ttpd 

node. Merframe sparing is defined as the time from the end of the PCS field of one frame to 
the b^hming of the Preamble firid of the not frame. 
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Just as it is importajit to knoiw how many nodes arc talldng to a miected node, you may want 

to see how mudi time occurs between frames communicating with the node. Thistraffic 

pattern display gives you an idea of how bursty tiic traffic is. 

Questions yon have about interframe space may include: 


■ Does most of the traffic occur with very small ^dng between frames? 

■ Is the traffic distributed evenfy over several time ranges? 

Dences such as person^ cwnputm^ may not be able to rec^ frames dosety ^ced together. 

If frames are too dose to cadi other, the ownputer can miss some of the frames. Theupper 

levd protocds take care of retransmitting the message. Howcvct, retr a nsmfe.<g o ns are a waste 
of network bandwidth. You may want to have devices wait or deliqr some mnount of time 
before transmitting to a PC 
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<lnterrrm Space Pie> Graph Display 



Figure 20-2. Pie Greph for Tlnw Between Fremet 


This pie graph shows the distiibution of time occiuring between frames received by a seTw tpd 
node. 

The time ranges m this pie chart are the same as the < bitarfrm Space Bar > disjday shown in 
figure 20-1. The i*e chart provides a dififercnt preseataticm of the distribution of time ranges 
between frames. The legend at the right of the display shows what background pattern is used 
for each of the time ranges used in the pie chart 


Node Frame Timing 20-6 




























Node Interframe Timing Summary 


Node List Stats 
Connection Stats 
Node/Net SiMary 


Start Test 

Stop Test 
Stop Display 

Resuae Display 
Set Tiae Display 

Elapsed Absolute 

Tina Tiae 

Set Test Tiaes 

Set Neas. Time 

Seconds Ninutes Hours Days 

Set Sanp. Tiae 

Seconds Ninutes Hours 


Set # of Samp/Avg. 

Select saaples per average period 


Select Node 

Select By Select By Set Time 

Naae Address 

Set Table Ranges 

Set Tina Set Tiae 

Low Bound Hi Bound 


Graphic Foraat 


T.'iboilc'jf forr;:it 


Fr«M Lcnath 
Fraw Analysis 
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Node Interframe Timing Summary 


NODE FRBME TlniNS scsscsBssarxsesssKxassaresssss 
15 Feb 87 fH:v INTERFFtm SPACING OIST. FOR NODE: 08-00-09-00-18-34 16:38:30 


ELAPSED TWE 

SPACING TINE 


% 

COUNT 

00:00:15 

> 1000.0 

ms 

0.01 

0 


1000.0- 900.1 

nm 

o.ox 

0 


900.1- 800.2 

ms 

o.ox 

0 


800.2- 700.3 

ms 

o.ox 

0 


700.3- 600.4 

Its 

o.ox 

0 


600.4- 500.5 

ms 

o.ox 

0 


500.5- 400.6 

ms 

o.ox 

0 


400.6- 300.7 

ms 

o.ox 

0 


300.7- 200.8 

ms 

o.ox 

0 


200.8- 100.9 

ms 

o.ox 

0 


100.9- 1.0 

ms 

o.ox 

0 


< 1.0 

ms 

o.ox 

0 


Stert time s 15 Feb 87 01:33:29 Stop time * 15 Feb 87 01:33:41 

neeeurerient time « 12 Seconde See^le time « 1 Seoond 



Figure 20-3. Tabutar Display for Time Betvveen Frames 


This figure summarizes measurements for time between frames to a qMsdfic node. The tabfe 
shows the percentage time each time range is occurring between frames in the current 
measurement penod. A number count is shown for how many times each time ran^ occurs 
between frames during the measurement. 
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Setting the Time Display 

You can set the time disiJayto showthe actual time of day or the elapsed time ance the start 
of the test 

After a measurement ends, the display stops and keeps the final values of the measurement 


Softkey 

< Elapsed Time > 


< Absolute Tiine> 


Description 

In default mode, the display is updated showing the elapsed time 
since the start of the test. 

test time mode shows the actual time of day. the Day, month, 
year, hour, minute, and second are up^ted during the 
measurement. 
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Node Frame Length 



This chapter describes measorements used to show statistics about the length of frames 
transmitted by a selected node. Node frame length performance measurements in this chapter 
include: 


■ Averse Frame Length vs Time 

■ Frame Length Distribution 

■ Node Frame Length Summary 
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MEASUREMENTS 

DISPLAY 

COMMENTS 

<Fraiie Length> 


From the Node Stats 



Nanu, press 

1 

Average Frame Length vs Time 

1 


<Frame Length> 
to view performance 
measurements about 
lengths of frames 
transmitted by a 
selected node. 

<Avg Len. vs Tiiie> 

Une Graph 

1 

Frame Length Distribution 

1 



<Frm. Len. Dist Bar> 

Bar Graph 


<Fnn. Len. Oist Pie> 

Pie Graph 



Node Frame Length Sunnary 

I 

<Tabular Format> Table 
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Average Frame Length vs Time 

This softkey tree applies for all the < Frame ljengih> graph measuremeiits. Differences 
between selections for different graphs are indicated 



Mode List Stats 
Connection Stats 
Netyork/Node Stat 
Frame Timing 


Frame Length 


Start Test 

Stop Test 
Stop Display 

Resume Display 

Set Test Times 

Set Meas. Tine 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 






Avg. Len. 
vs Time 


Select Node 

Select By Select By 
Name Address 

Graphic Format 
Tabular Format 
OTHER CHOICES 

(see next page) 

Set Graph Ranges 

(see next page) 

Frame Analysis 
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Other Choices (from previous page) 


other Choices 




Nueeric Oete Off 


Nuneric Date X 


Nueeric Data Cnt 



Set Graph Ranges (from previous page) 

Set Graph Ranges 

Set Len. Set Len. Set Tine Set Tine 

Low Bound Hi Sound Lou Bound Hi Bouid 



Autoscate On Autoseale On NA 

Autoacale Off Autoscale Off NA 


Elapsed Absolute 

Tine Tine 
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< Avg. Len. vs Time> Bar Graph 



Star: iSvt Te;.t I Select I Select H Graphic I "r^o^lzir I OTHER I EXIT 

Test I T I G^aph I Node ■ Format ’‘I rci'm:.: I CHOICES I 


Figure 21-1. Frame Length vs Time Graph Display 


This measurement shows the average length of frames transmitted by a selected node during 
each sample period. 
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I^towing the length of frames received a paiticiilar node can help you to understand the 

current rate of traffic. 

If the network ntifizatton measurmnent shows a low ndlizaticm, you msqr want to dietk the 
frame length offrames addressed to a particular node. Average frame lei^th to a node 
primarily depmids <m how random the traffic spacing is, not necessarify on how short the 
frames are. Randcmi traffic q>acing typically comes from terminals or virtual circuit traffic 
because of interactive sesaons betwemi usns and the computer. 

You may m^)ect to see longer frames occur at times when networic fiOb backi^ are performed. 
Shorter frames may occur on transaction servers. 


Using the Cursor to See Sample Period Details 

In the <Avg. Un vs’niM> dhplay, move the cursor to any samjde period of interest and then 
smtdi to bar, or tabular measurements to see details about frame lengfli dk trih^ltion for 
diat selected sample period. 

While in bar, pie, or tabular measurements, use [NEXll or [PREV] to move the cursor. 
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Frame Length Distribution 

Bar Graph 



BSSSBSBSBBSSS node FRRHE length SSBSSSSSSBSSa: 

FRRME LENGTH DI5T. (BHR CHRRD, XHT NODE: BB-EB-eB-EB-BR-lB 
>ish|_ 

M11-1S14 ■■■■■■ 

1387-1410 
1383-1386 
1839-1383 
995-1896 
991- 994 
797- 698 
993- 799 
979- 863 

475- 579 _ 

371- 474PHHHHB 

397- 378[_ 

163- 366 tMM—— 

59- 163 
< 59 

11.055 Z0.0S5 40.055 B0.055 B0.055 100.055 

PERCENT OF BHHPLE 

«r5oJ - 10 saielBS Tiw = Ifi Feb 09:00:4B SubIb tiM » 1 Second 



Figure 21-2. Frame Length Distribution Bar Graph 


<Avg. Lan. vs'nnM> shows distribution by frame length of frames sent by a selected node. You 
can easily recognize patterns of frame transmisaons to a selected node. 
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Statistics Questions about Rie Servers 

Some common questicms you nuqr Iiave about frame length oi txsEac to a file SNver may 
indude: 

■ Aremostoftheframestransmittedl^afileserver greater than 1000 bytes? 

■ Are the majotiQr of frames transmitted by the file server dose to the minimum 
frame length? 

■ Does the distribution of frame lengths change between day diift and ni^ 
shift? 
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Frame Length Distribution Pie Graph 



Figure 21-3. Frame Length DisIribuUon Pie Graph 


Similar to Flguic 21*2, this measurement shows the frame length distribution for frames 
transmitted by a selected node. The anafyzer uses a running average of the last ”N" samples to 
update the display every five seconds. You can select the number of samples to average the 
display. The default average is for 10 sample times. 

The l^end at the right of the disi^y shows the different backgrounds used to indicate 
different ranges of frame lengths. 
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Node Frame Length Summary 



start Test 

Stop Test 
Stop Display 

Resume Display 

Set Test Times 

Set Neas. Time 

Seconds Minutes Hours Days 
Set Samp. Time 

Seconds Minutes Hours 

Select Node 

Select by Select by 

Name Address 

Set Table Ranges 

Set Len. Set ten. Elapsed Absolute 

Lou Bound Hi Bound Time Time 

Graphic Format 

Frame Analysis 
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Node Frame Length Summary 


****as»«*«ssaa****«*a****«****sa NODE FRAME LENGTH aaaaaaaaaaaaaaaaaaaaaaaaaaaas 

16 Feb 67 AVERAGE FRAME LENGTH AND FRAME LENGTH OZSTRZBUTXON 06:30:00 

NODE: 06-00-09-00-1A-34 

ELAPSED AVERAGE FRAME LENGTH DZSTRZBUTZON 


TIME 

LENGTH 

BYTES: 

X 

COUNT 

BYTES: 

X 

COUNT 

00:00:01 

515.2 

< 56 

o.ox 

0 

787- 890 

O.OX 

0 



59- 162 

22.7X 

5 

891- 694 

o.ox 

0 



163- 266 

27.3X 

6 

995-1096 

o.ox 

0 



287- 370 

O.OX 

0 

1099-1202 

o.ox 

0 



371- 474 

27.3X 

6 

1203-1306 

o.ox 

0 



475- 578 

O.OX 

0 

1307-1410 

o.ox 

0 



576- 682 

O.IX 

0 

1411-1514 

27.7X 

5 



683- 786 

OOOX 

0 

>1514 

O.OX 

0 


Start tline « 16 Feb 66 09:15:00 Step tliae s 16 Fab 87 09:16:00 

Meaturefaent time s 60 Seconds Sample time » 1 Second 


Set TabU 
Ranges 


Gi'aph ) c 
Format 


Figure 21-4. Summary Table for Node Frame Length 


This measarement summarizes the frame length distributioii measurements for a selei^ed 
node. The table shows the average frame length for each sample time as well as the 
percentage of distribution and the number of frames occurring for each rai^e of frames. 
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Node Frame Analysis 


This chapter describes measurements about filters matched by firames transmitted and 
received by a selected node. 

Performance measurements in this chapter include: 

■ Node Frame Distribution 

■ Node Frame Distribution Summary 
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DISPLAY 


COMMENTS 


MEASUREMENT 

<FraMe Analy8{s> 


Node Frame Distribution 

BarCtoaph 
Pie Graph 

Node Frame Distribution Summary 

Table 




From the Node Stats 
Menu, press 
<Fraiie Analysf8> 
to view performance 
measurements about 
fames matchine filters 
you specify. 
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Node Frame Distribution 


.‘'joae Stat> 


Node List Stats 
Connection Stats 
Netuork/Node Stat 
Fraae Timing 
Frame Length 


F ra;i>: Analysis 


Start Test 

Stop Test 
Stop Display 

Resume Display 

Setup Test Times 

Set Samp. Time 

Seconds Hinutes 


Set Avg. Time 


Select Graph 

Frn. Anal 
Dist 


Select Node 

Select by Select by 
Name Address 



Graphic Format 
Tabular Format 


OTHER CHOICES 

Frm. anal. Dist Bar 
Numeric Data On 
Numeric Data X 
Nuaeric Data Cnt 
Edit Filters 
Autoscale On 
Autoscale Off 


Hours Days 


Fra, anal. Dist Pie 
Edit Filters 
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Node Frame Analysis Distribution Bar Graph 



DEFINED FILTER LABELS 

Figure 22-1. Node Frame Analysis Dialribution - Bar Graph 


This measurement shows the percentage frames transmitted and received by a selected 
node that match Alters defined in the Edit FQtns Menu. The defined filters should be 
mutually mcdtisive smce onfy the first filtm* match in eadt frame is counted. *Pass filters* 
mcclude all other filters from bdng counted when they matdi witlun the same frame. 

You can average the diq>lay for a selected number oS sample periods. The default average 
period is 10 sample times. 
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Node Frame Analysis Distribution Pie Graph 



Figura22-2. Pie Graph for Node Frame Analysis 


This pie graph measurement shows the percentage of frames transmitted and received by a 
sele<^ed node that match filters defined in the Edit Filters Menu. The defined filters should 
be mutually ecdusive anoe only the first filter match in each frame is counted. *Pass filters' 
exclude all other filters Grom being counted ^en they match within the same frame. 

You can average the disfday for a selected number sample periods. The default average 
period is 10 sample times. 
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Node Frame Analysis Summary 



Node List Stats 
Connection Stats 
Network/Node Stat 
Frame Timing 
Frame Length 


FrDrrc Ann’'/'-:;- 


Start Test 
Stop Test 
Stop Display 

Resume Display 

Setup Samp. Test 

Set Neas. Time 


Seconds Minutes Hours Days 

Set Samp. Time 

Seconds Minutes Hours 

Edit Filters 

Select Mode 

Select by Select fay 
Name Address 

Graphic Format 


Tabjlar Forr.': 


OTHER CHOICES 
Set Time Format ^ 

'Elepsed Abitolute 

Time Time 
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Node Frame Analysis Summary Table 


BSsssssssassssssssssxssBssssssss NODE FPAnE ANALYSIS r»e«asssssssxsss*s*sssssss: 
15 Feb 87 ANALYSIS GROUP DISTRIBUTION, NODE: HP_LAN_Anaiyzer 09:15:00 


ELAPSED ANALYSIS GROUP DISTRIBUTION 

Tire GROUP X COUNT GROUP X COUNT 


00:00:01 XNS. 38.OX 76 

OECNET. 8.3X 19 

TCP_IP. 30. OX 68 

OTHER. 23.7X 54 

00:00:02 XNS. IB.OX 38 

OECNET. 8.3X 19 

TCP_IP. 15. OX 35 

OTHER. 23.7X 46 


Start Xlm e IS Feb 87 09:|5:00 Stop time * 15 Feb 87 09:16:00 

neasurement time « 60 secor>ds Sample time s l Second 


Start |se: Somp.l Editt I Select W Graphu I Tabular i OTHER I EXIT 
Test I Time I Filters I Node I Forniat I Fc-mat CHOICES I 


Figure 22-3. Summary Table for Node Frame Analysis 


This measurement shows the distribution of Alters matched by firames transmitted or received 
by a selected mode. 

Each sample time disi^ay shows the defined fi]ter(s) and the percentage of frames that 
matched each Alter during the sample period. The numerical count of frames matrhing each 
Alter is also displayed. Up to 16 Alters can be deAned and displayed for each sample time. 
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Transmit Statistics Measurements 


This cha pter introduces measurements that can be made in the <Tran»nift Stats> dass of 
measurements. 

Transmit performance measurements that you can make with the LAN Performance Analysis 
Appfication include: 

■ Transmit Traffic Generator 

■ Transmit Channel Acquidtion 

■ Transmit Response Hme 
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In the prenous chapters, measuremeiits in the <lteiwerk 8tais> measurement were 
described to characterize your Local Area Network (IAN). Measuremeitfs from the <Nod» 
Stat«> class of measurements were described than can he naad to imtroi^a l noifg* 

on your network. 

Uring the <N«twsrk8Ma> and <Nod« 8tais> measurmnent you can «^aMicii the 

baseline performance of your netwwk and sdected nodes. 

The neat step in ma n a ging your network is to understand the delay diaracteristics on your 
network. As your network grows in number of nodes, trafSc level, or gBogrq>hicalrize, delay 
measurements become important because network dday afiGects the reqpcmse dme the 

network. The important timing measurements on die network are ghannrf argiiigitinn rim.. 
and network response time measurements. 

Yon can now easify measure network response dme and dtannel acquisitkm times with 
LAN Performance Anafysb Application. 
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Using Passwords In Transmit Statistics Measurements 

You can use a passwords feature in the protoocrf analyzer to secure or disable the analyzer 
from transmitting frames or displa^ng ^ta fields of received frames. 

When the protocol analyzer^s transmitter function is secured with a password, all the functions 
in the Transmit Stats Menu are also disabled. 


Transmit Stats Measurements 

The next three chapters describe the <TranamliStais> measurements avmlable to help you 
determine the acqiusition and response time for your network. 
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Transmit Traffic Generator 

You can use the protocol analyzer’s independeat traf^ getmator to add up to 94% trafiEic 
onto the network. All networli^ connection and node level performance measurements are 
amultaneously operational to show ymi die network rehouse to the additioiial trafiSc. 


Transmit Channel Acquisition 

In a CSMA/CD network, such as Ethernet or IEEE 8023 networks, the ghafwiftl acquisition 
time is measured from the time a node’s network interfiice is presented with the "message for 
tr ansmi ss i on to the time the message is successfully placed on the network. 


Transmit Response Time 

Network response time is the time it takes a node to send amessage to some 
receive a response message bade. 
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Transmit Traffic Generator 


24 


This chapter describes the measurement disjdays you can use to generate different levels of 
traffic on the network. 

Performance measurements and functions in this rlia pr«.r indud c! 

■ Introduction 

■ Traffic Generator Measurements 

■ Setting Background Traffic Percentage 

■ Selecting Messages 

■ Setting Message Length 

■ Selecting Message Headers 

■ Setting Burst Size 
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MEASUREMENTS 


DISPLAY 


COMMENTS 


<Traffic G«n*pator> 


Traffic Generator Measurewents 

Bar Graph 
Table 


<Graph1c Forniat> 


<Tabular Foriiat> 


Frooi the Traffic Stats 
Menu, press 
<Traffic 6enepator> 
to view neasuremants 
for viewing and adding 
background traffic. 
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Introduction 

When evaluating the growth of your network, you can use the TraCBc Generator f ynutipp to 
model proposed changes. You can create a controlled indq>endeitf network load and then 
measure the effects on your network performance. 

When adding simulated traffic, it is important that the diaracteristics of the expected traffic 
growth are maint a in ed. The Traffic Gmierator fimcdon in the LAN Performance Analysis 
Application lets you have flexibility in itftfining the diaracteristics of the traffic. While the 
traffic generate is in operation, you can simultaneousfy make all the other network or node 
level performance measurements to determine the effects of the added traffic 

You can control the following traffic generator fimctions: 

■ Percentage increase of network utilization 

■ Frame leiigths 

■ Frame headers 

• Frame data contents 

■ Transmitting groups <» bursts of flames 


Traffic Generator Password 

You can use the Password Menu firom the protocol analyzer’s Top Level Menu to enter a 
password that prevents anyone from using the protocol analyzer as a transmitter. 

See the section "Setting Badcground Traffic Percentage* in this chapter for more iwfnmiariftn 
about passwords. 
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Traffic Generator Measurements 



Set Added X Traffic 
Select Messages 

Random Lengths 
Constant Length 
Defined Messages 
Set Length 

Set Min Length 
Set Max Length 
Select Header 

Ethernet (Type) 
IEEE 802 
Mixed 

Select Datafield 

Oatafield aOOOO... 
Datafield «0101... 
Datafield slOIO... 
Datafield cllll... 
Datafield Random 

Set Burst Size 
Graphic Format 
Tabular Format 
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Traffic Generator Graph Measurement 




c |sc't, Acdcdl Select 
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'j.:. ■ r>q 1 

p j 
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Figure 24-1. Traffic Generator Bar Graph Measurement 


This m easw rf ^ f-n t shows the percentage level of background traffic added to the network. 
You can view for the background traffic you add comlnned vnth the current regular 

network traffic. Both current and average utilization is displayed. 

The display also shows a representation of the frame burst pattern used to transmit your 
added messages. 


Transmit Traffic Generator 24-5 






Traffic Generator Summary Table 


sssssassssssascsssxssss BACKGROUND TRAFFIC GENEMITOR a*s*asaasax*assrsssasssssae 
15 Feb 87 16:38:30 

xssB Network Activity Summery sssxs 
(30 tec) 

Current Averege Peek 


16.28 15.76 16.97 X Level: 3 X ( 1- 87 ) X 

1,615 1,583 1,684 kbite/e Buret: 4 f/burst ( 1- 16 ) f/buret 

295 292 310 frme/e 

xssxBxxxxxxxxxxxxxxxxx Background Traffic Pattern xxxxxxxxxxxxxxxxxxxsxxxxxxxx 

Frame transmits ion rate = 92 fms/s 

Date transmission rata x 296 kblts/s 

Inter-burst spacing time x 42,004 us 


Frame length Is RANOOn between 60 and 1514 bytes. Oatafield x RANOOn 



Hgure 24-2. Table Display for Transmit Traffic Generator 


This measorement shows a sammary background trafBc you arc adding rom b iu p d with the 
ensting network traffic. The display shows the combined network aOivity as well as statistics 
for the added background traffic. 


xxxx Background Traffic Settings xxxxxxxx 
tllnliium 

Setting Programmable Range 
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Network Activity Summary 



Network 


Current 

Utilization & 

16.2S 

Throughput « 

1,615 

Throughput « 

295 


Activity Sunnwry 
(30 sec) 

Average 

Peak 

15.76 

16.97 X 

1,563 

1,684 kbita/s 

292 

310 frma/a 


In the network activiQr sununaiy, the total trafBc appearing (m the network is sununarized. 
ITus indudes the real network trafBc as well as the traffic added by the protocol anafyzer. 


Utilization 

Utilizatkn is diqilayed in the first line of numbers. Utilization for the last one second sample 
period is shown in the Currant column. The Awamgn column displays a moving average us ing 
the average time selected in the Top Level or Network Su mm ary Menu. The peak 
mf a s u*-*-”'-"* is the hi^iest utilization that has occurred in any sample time for the current 
measurement period. 


Throughput kbIts/s 

The seccmd line the measurement shows throughput in kOolrits per second. T^current, 

average, and peak measurements for the current measurement period are also displayed. 


Throughput frms/s 

The third line of the Network Activity Summary display shows throughput measured in frames 
per second. 
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Background Traffic Settings 

The badcground parameters you can control are summarized in this part of the display. 


^kground Traffic Settings 

ProflrawMfele Kanae 

Level; 3 X ( 1- 87 ) X 

Burst: 4 f/txirst < 1- 16 > f/burst 


Level 

The level: setdng shows the current percentage added background trafSc you have grVrtfd 
Also displayed is the range of background trafGc level you can select with the current selected 
messa^ length and burst combinadon. 

The range for the Level: of added trafSc is affected by the length of frames to be transmitted. 
Longer frame lengths let you transmit higher levels of traffic. 


Burst 

The Burst: setting shows the current number of frames per burst you have selected. The burst 

display also shows the range frames/burst you can select 

The ra^fw the Burst of added traffic is affected by the length of frames to be transmitted. 
Increasing frame length decreases how nun^ fiames/burst you can transmit. 
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Background Traffic Pattern 

This portkm of the ^ahnlar format display snnunarizes measurements about trafSc throughpiit 
and timing between bursts. 


Baekoreunet Traffic Pattern 

Fraae transmissfon rate * 92 fms/s 
Data transmission rate « 298 kbits/s 
Inter-burst spacing time « 42,004 us 


Frame transmission rate 

This T"rF ^n-ftinftnfs shows the rate of transmismon for the added background trafBc in frames 
perseamd. 


Data transmission rate 

Hus Tn mi'rmnnnt shows the rate of transmission for the added bacl^ound traffic in Idlobits 
per second. 


Inter-burst spacing time 

This measurement shows the time diat occurs between bursts of frames. 
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Setting Background Traffic Percentage 

Transmitter Password 

Tbe protocol analyzer Password function can disable tlie transmitter from smdiiig frames to 

the network. 

Transmitter Secured 

a password has been used to secure the transmitter, w^ten you use <SetAMed%Traffle> and 
try to enter a value to add network traffic, the analyzer displays the folln wing message: 

■MARMIMG: UNABLE TO TRANSNIT WITHOUT REQUIRED PASSWORD." 

To nnsecure the transmitter, you must exit the Stats plication and return to die protocol 
analyzer Top Level Menu. Select <Paa«words> andiuess <£111^X1111 Pas*word> . Enterthe 
password to unsecure the transmitter fanrtirwi 

See the diapter on Passwwds in the protocol analyzer Operator Manual for more 


Transmitter On 

When the <SetMd«d%Trafnc> entry field is set to any value other than 0%, the protocd 
analyzer transmits traffic <mto die network. 

While the traffic generator is in operation, you can dmubaneou^ perform all performance 

class measurements in the LAN Performance Anafysis Application. 


Transmitter Off 

To stop the traffic generator function, press <SMAdcM%Traffie> and enter 0% traffic levd. 
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How Much Traffic Can You Add? 

In the Traffic Generator Menu, press <8*tA«W«l%Tr«flle> todisplay the menu to add traffic 
to the netwrvk. In <TalMilar Feniia«>. the di^lay shows a range of percentage of traffic you can 
add to the network. 

FactOTS that affect die percmitage traffic you can transmit: 

■ Current Network Udfizadon 

■ Message Length 

Current Neturork Utilization 

transmitted by die protocol anatyzw are added to the current netwwk load. The 
pNcmit <rf traffic combined with the actual network traffic can never exceed 

100% network utiipation. 

The analyzer lets you enter a value for adding traffic to the network, depending on ^ 

iMi gy-li If other network traffic is occurring, the anal^r adds as much of its assigned 

traffic as it can. The anatyner displays an error message onfy tf you enter a transmission level 
that is more than the network could do if the line were empty. 


Messagt Length 

In g^iCTal, whmi the message length you are transmitting increases, the % of traffic you can 
add increases. 

Longer firames result in less time waiting between frames for network access. Fewer collidons 
occurring vdien long frames are transmitted also aDowhigbmr utiltzadon percentage. 

In the examine bdow, the added % of badiground traffic is 12%. With the current selected 
frame len gth, the percentage of added badcground traffic can be changed over the range of 0- 
67%. 


Setting Progranwebl* >ange 

Level: 12* ( 0- 67 ) X 

Burst: 5 f/bupst ( 1- 11 > f/burst 
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Selecting Messages 


Transmitting Defined Messages 

When you want to add frames to the network as background traffic, you have a for the 
data field of the frames transmitted. You can dboose between fixed diaract^ data fields, 
random data fields, or user defined messages. 

SaSkU PMciliilkm 

<Defined Meetagst> You can transmit badcground traffic messages created in 

the Edit Messages Menu of the protocol analyzer. Up to 16 
messages can be created at a time. 

When ^tt press <Dsfiffiscl MMsagst>, the transmitted message 
length is the actual length of the messages defined in the Edit 
Messages Menu. <Set LMigth> is disabled. 

Defined messages can be transmitted by the traffic generator 
either one 1^ a time or in bursts. Defined messages transmitted 
in bursts are sent sequentially. 

When the number of defined messages is not evenly divisible 
the number of bursts/frame^ the remainder of defined firames 
are sent in a burst with less than the dedared bursts/frame. For 
example: 

Sixteen Messages are deffn^. You want to send 5 franes/burst. 

Jiiii-mil_ I_mil_ ... 

^ A A . A 

I I I I 

NMsauM Message Messages 

5,6,7,8,9 A,8,C,D,E f . 0,1,2,3,* 
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lllli _ 

A 

I 

Messages 
0,1,2,3,4 



Transmitting Repeating Datafield Patterns 

When<ltandomUi»gili> or<Con«i«itLen8lh> messages are selected, you can choose the 
pattern for the frame data field. 


Softkey 


PescriPtion 


<S*l«et D«tali«ld> 


lets you select a fixed character pattern for the data fidd of each 
frame that is transmitted. 


The choices for fixed data field pattmus are: 


<DMtafM<l «0000_> 
<l>atafMd -0101>.> 


<OalaftoM >1010u> 


<Dalafl«M 


<Oattifiald Randoin> 


transmits a data field all 0’s. 

transmits a data field containing the pattern 01010101 (55 in hex 
code). 

Transmits a data field containmg the pattern 10101010 (AA in 
hex code). 

transmits a field containing the pattern 11111111 (FF m hex 
oode)> 

transmits a datafield containing a randomly generated bit 
pattern. Depending oa your message setup, the anafyzer 
repeatedly transmits some fixed number of firames. 
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Setting Message Length 

< Random Lsngtto or <ConslairtLongth> enable the <SatLanBlh> function. Yon can use <Sot 
Longth> to set the frame data fidd Imigth. You ean omitrol the length oi mmssagn you want the 
traffic generator to send with <8ot ljmigai>. 

When the datafield is diosen to be <Dofinod MessagM> fr<Mn the Edit Messages htom, the set 
length function is disabled. Tlie defiboed messages are transmitted with the length in 

the Edit Messa^ Menu. 


S&fiHiSX 


Description 


< Random Uiigth> 
<SetMlnLjaiigth> 


lets you set the miniminn frame length that is transmitted. The 
mitdmpm frame length is 60 l^e& This includes the 
Destination Address, Source Address, lype/Length, and Data 
fields. 


< Sat Max Length > lets you set the maximum frame length that is transmitted by the 

traffic generator. . The mainmiim frame length is 1514 bytes. 
This indudes the Destinaticni Address, Source Address, 
Type end Data fields. 

<Coiittant length> You can set a sdng|e length that is used for all die frames, to be 

transmitted. The minimum length is 60 bytes and the maidmum 
length is 1514 bytes* This includes the destination Address, 
Source Address, lype/Length, and Data fields. 
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Selecting Message Headers 

<Seleet Hesdeo is enabled when <Rsndoin Lsngth> or < Constant functicm is chosen. 

<Sslaet Header > lets you sdect the fdnmat for the header of each frame to be sent by the traffic 
generator. <SeleetHeader> is disabled ii^en <Deflned Messages> is selected. Eadi defined 
message is transmitted with die header created in the Edit Messages Menu. 


Softkey Peypriltflpn 

<Ethsmot n'yps)> sets the header for each frame to the Ethernet format This 

format used bytes 13-14 fm a Type field. 

The traffic generator sends 004)0 for the contents of the Type 
field. 

< IEEE 802 (|jsnglh)> sets the header for each frame to the IEEE 8023 format This 

format uses t^es 13-14 for a Length field. 

The traffic gmerator sets the l^tes in this field to represeitt the 
number of significant l^es in the following data fidd. 

<llH]wd> The traffic generator sends frames alternating bytes 13-14 

between Ethernet and IEEE 8023 protoooL 
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Setting Burst Size 


Background Traffic Settings 

aU.tl.P9 Proor—abt e Rarwe 

Levels 12 X < 0- 67 ) X 

Bursts 5 f/burst < 1- 11 > f/txsrst 


In the ocample above, the trafBc generator is srading messages in bursts with five frames 
occurring in each burst For the specified level of traffic the numbo' of bursts per frame can 

be changed over the range of 1>11 f/burst 
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Transmitting in Bursts 

You «»« transmit a un^e frame rq)eatedly ot you can transmit several frames in groups or 
bursts. 

The frame you are Msing for the added trafBc affects the amount frames per burst 
you can transmit As the frame length increases, the m a simum frames/bursts decreases. 

When the traffic generator is set to transmit frames with a fixed length of 60 bytes, the burst of 
frames can be set from one to 132. 

The spacing between frames witUn a burst remains constant. The time or spadng between 
bursts changes to meet the level or percentage of added traffic you specify. 


Send 5 f/burst at a 10 X utilization level. 

mil_mil-mil 


Send 5 f/burst at a 20 X utilization level. 

mil_mil_^_mil-imi-ii 

A ^ 

I I_Space betueen bursts decreased. 

I 

I_Space between frames within 

a burst remains constant. 
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TransmR Channel Acquisition 


This describes measurements used to generate statistics about the time it takes to 

acquire access to the network me£a for transmitting a message. 

Channel acquiation performance measurements in this chapter include: 


■ Introduction 

■ Channd Acqi^itkm Time 

■ Percent of Messages Deferred 

■ Number of CoUiskms per Message 

■ Channel Acquisition Summary 
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MEASUREMENTS 


DISPLAY 

COMMENTS 

<Channel Acquis.> 



From the Transmit Stats 

1 

Channel Acquisition Time 

1 



Nenu« press 
.<Channel Acqui8.> 
to view measurements 
about transmitting 

<Acquis. T1iie> 


Line Graph 

messages on a network. 

1 

Percentage of Messages Deferred 

1 



<% of Msgs Deferred> 


Line Graph 


1 

Number of Collisions Per Message 

1 



<Number of Coll/m8g> 


Line Graph 


1 

Channel Acquisition Sunnary 

1 



<Tabular Format> 


Table 
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Introduction 

As your network grows in number of nodes, traffic level, or geographical distance, delay 
measurements become imp<Htant because network delay affects ffie response time of your 
network. 


Disabling Background Traffic 

During <Chafifici Aeqult.> measurements, the background traffic added by the <S«t Added % 
Traffie> measurement in <Traffic Qefierator> mode is disa b led* 

After the <Channel Aequi8.> measurement is completed, any background traffic added by <Set 
Added %Traffie> is resumed. 


Averaging the Measurements 

The <Channel Aioquleltlon> measurement group includes three different measurements. You 
can measure the time to acquire the network, percentage of messages deferred, and number of 
collisions per message. 

The measurements are made by transmitting a message and curving results. The displays 
show an average of the measurements made each sample period. 

You control how many messages are to be sent each second. If the network activity is 

the protocol analyzer may not be able to transmit all the messages/second you have 
entered. When this happens, the analyzer calculates an average of the number of messages 
actually transmitted during the sample time. 
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Channel Acquisition Softkey Selections for Graphs 


i • jfibi’: it S I - 


Traffic Generator 




Start Test 

Stop Test 
Stop Display 

Resuae Display 

Setup Test 

Set Neas. Tine 

Seconds NInutes Hours Days 

Set Semp. Tine 

Seconds NInutes Hours 

Set Nunb Nsg/sec. 

Set Length 
Select Header 

Ethernet IEEE 802 Nixed 
(Type) (Length) 

Select Datafleld 

Datafleld Dataffeid Datafleld Datafleld Datafleld 
•OOOO... «0101... slOIO... Randon 



Set Graph Ranges 
Set A-T. 

Set A.T. Low Bound 
Set A.T. HI Bound 



Set X Nsg Low Bound 


Set X Nsg HI Bound 



Set C/Nsg Lou Bound 


Set C/Msg HI Bound 


Set Time Set Time Elapsed Absolute 
Low Bound HI bound Tine Time 

Graphic Format 
Tabular Format 
OTHER CHOICES 
Cursor On 
Cursor Off 
Set Alarms 
Autoscale On 
Autoscale Off 
Prop Delay 
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Channel Acquisition Time 



Start I Setup I Select Iset Gi aphB Graphic I I O^HER I EXIT 

Test I 'i^t I Graph I Ranges J Format Fern at | CHOICES | 


Figure 25-1. Channel Acquisition Time Measurement 


In the example above, the analyzer transmits up to 100 messages each second. The analyzer 
tiii»n calculates the average time for the number of messages transmi t ted each sample time 
and displays the results. 

You can control the measurement time, sample time, and number of messages to send during 
each sample period. 
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Channel Acquisition Time 

In a CSMA/CB net^k, sudi as Ethanet or IEEE 8023, channel acquisition time k 

measui^ from the time the coatr<d interface is presented idth the mgiteagft for transmission 
to the time the message is successfiilfyidacedim the network. Thk k a miiaiieiirftm Mit nf rin. 
delay in tra nsmiss i o n due to the phymcal network and takes into account all aspects (^the 
specific media access control qstem such as posable collisions, deferrals and 
Measuring the variatkm of the channel acquisition time over a period of time the 

response of the networic to different Qqies and amounts of network load. 

To measure how long it takes to acquire the channel, the protoctd analyzer transmits its own 

frame. The frame is created by the protocol analyzer and does not require Hftfinirinti ym tj^e 
user. 


Low Acquisition Time Measurement 

When the network has very kw or 0% utilization, the analyzer acquires the netwodc very 

quickfy. The acqmation time may appear as just the baseline on the graph and you may not be 
able to interpret the graph. The tabular format diqilay for <CtMnMl Aequto.> shows tiie act ual 
measurmnent numbers. 
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Percent of Messages Deferred 



Figure 25-2. Graph Display for % of Messages Deferred 


This measurement shows the percentage of frames that could not be sent on the first attempt 
(deferred) in each sample period. Deferrals occur wdien one station is already transmitting 
and another station tries to access the network. 
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Number of Collisions per Message 


CHRNNEL RCQiaSinON HHE 



JURBQR =g.B3_ TIME (SECONDS) _ 

Start tine - 15 Feh 8? 0a:lSH5 Stop tiae - 15 Feb 07 09:1EH5 

Measiireaent tim « EB Seconds Saaple t<«e - 5 Seconils teq/Secnnri - IBB 



Figure 25-^ Graphic Display for ColHtione/Message 


This measurement shows how many of the messages transmitted by the analyzer collided vnlh 
messages being transmitted by other stations. 

When more than one station attempts to transmit at the same time, the signal;; interfere vnlh 
(»ch other, causing a collision. If a collition is detected, each colling station initiarrt a jam 
signal to warn the other nodes on the network. Hie stations quit transmitting, backoff and 
wait for a moment, and then tiy to send the message again. An algorithm in the protocol 
anafyzer generates a random backoff period as defined by the IEEE 8023 s prriri ca tio n 
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Channel Acquisition Summary 


Traffic Generator 


Acquis. 


Start Test 

Stop Test 
Stop Display 

Resune Display 

Setup Test 

Set Meas. Tiae 

Seconds Ninutes Hours Days 

Set Sanp. Tiae 

Seconds Minutes Hours 

Set Nuab Msg/sec. 

Set Length 
Select Header 

Ethernet IEEE 802 Mixed 
(Type) (Length) 

Select Datafield 

Datafield Datafield Datafield Datafield 

- 0000 ... * 0101 ... * 1010 ... * 1111 ... 

Set Tiae Display 

Elapsed Absolute 

Tiae Tiae 

Set Alaras 

On Off 
Graphic Foraat 


Tdbular Forn',dt 


Prop Delay 


Datafield 

Random 
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Channel Acquisition Summary Table 









rillE ssssssssasBsssrssssssssssss 

15 F«b 87 




09:15:45 

ELAPSED TIME 

ACQUISITION TIME 

X DEFERRED COLL/MSG 

t ABORTED 

00:00:05 

310 us 

57.08 

0.03 

0.00 

00:00:10 

254 us 

54.20 

0.03 

0.00 

00:00:15 

249 us 

54.20 

0.01 

0.00 

00:00:20 

244 us. 

52.69 

0.02 

0.00 

00:00:25 

293 us 

54.80 

0.04 

0.00 

00:00:30 

285 us 

55.09 

0.03 

0.00 

00:00:35 

285 us 

56.40 

0.03 

0.00 

00:00:40 

255 us 

54.89 

0.02 

0.00 

00:00:45 

262 us 

57.09 

0.00 

0.00 

00:00:50 

302 us 

56.00 

0.05 

0.00 

00:00:55 

241 us 

52.89 

0.01 

0.00 

ALARMS (MAX) : 

(100,000 u$) 

(50.00) 

( 8.00) 

( 0.00) 

Start timt s 15 Ftb 

87 08:15:30 

Stop 

tline s 15 Fob 

87 09:16:30 

Mtaturainent tlma s 

60 SECONDS Saiapls 

tints s 

1 SECOND Mto/Ssnpls s 100 


1 S t a r t 1 

1 Setup 

■Set Time I 

1 Set 1 

■ Graphic ] 

1 T a e u 1 Cl: 1 

1 EXIT 1 

1 Test 1 

1 Test 

display 1 

1 Ala'-riis 1 

1 Forr-tat I 

1 Form at 


F^ure 25 - 4 . Summary Table for Channel AcquisKion 


TUs summarizes the preceding measurements for diannel acquisition. The table lists the 
average acquisition time, % of £ram« deferred in each sample, and the number of coUisbns 
per message in each sample. In addition, the table lists the percentage of frames aborted. 


Percentage of Frames Aborted • If the transmitter tries to send a message and a collisitm 
occurs, the analyzer backs off and then tries to send the same frame i«ain. If the transmitter 
tries to send the same frame 16 times and colhsions occur eadi time, the frame is aborted. 
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Transmit Response Time 


This diapter describes measurements used to generate statistics about the round trip delay to 
transmit a message and receive a response. 

Response time performance measurements in this diapter indude: 

m Introduction 
■ Response Time vs Time 
m Response Time Summary 
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MEASUREMENT 


DISPLAY 


COMMENTS 


<R«6ponse Time> 


I 

Response Time vs Time 


<Graphic Format> 


I 

Response Tine Sumnary 

I 


<Tabular Fornat> 


Lbie Graph 


Table 


From the Transmit Stats 
Menu, press <Respanse Time>. 
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Introduction 

As your network grows in number of nodes, traffic level, or geographical distance, delay 
measurement becomes important because network delay affects the response time of your 
network. 


Network Response Time 

Network response time measures the time it takes the protocol analyzer to send a message to 
some destination and to receive a response back. If two networks are connected through a 
satellite or any wide area network, then it is useful to know the delays due to these 
connections. If you establish a session with a computer across town and arc having response 
problems, the network response time measurement is able to help you determine if the delay 
is caused by the long Higtance connection. You can compare the measure delay with an 
establ«s^^-^ average delay to determine your next course of action. 
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Response Time vs Time 


Start Test 

Stop Test 
Stop Display 

Resune Display 

SetMp Test 

Set Meas. Tine 

Seconds Hfnutes Hours Days 

Set Saif>. Tine 

Seconds Minutes Hours 

Set Humb. Nss/Saop. 

Edit Message 

(See Edit Messages Menu In 
protocol analyzer nanual.) 

Select Messages 
Set Graph Ranges 

Set R.T. Set R.T. Set Tine Set Time Elapsed Absolute 

Low Bound Hi Bound Low Bound Hi Bound Tine Tine 


Graph'-c Ford.at 


Tabular Fomat 
OTHER CHOICES 
Cursor On 
Cursor Off 
Set Alams 

On Off 
Autoscale On 
Autoscale Off 
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Response Time vs Time Measurement 


SBSBSSBSBZBS fiE5P«6E tllC SBBBBBS 
response T3IC vs TIME, STIMULUS MEESRGE • MBSsa§e_0 



_ TlfE (SECONDS) _ 

Start ti«B - 15 Feh B? 18:10:5? Stop tloo - 15 Fob B? 10:11:57 

tteasursoMt ti— ■ E0 Sociwds Samlo tlm ■ S Socmiils Hsa/Sa«ple » 10 


Start I Set jp I IsetGrapriHGraph 1 c I 'abu.a^ I OTHER I EXIT 

Test I I I R3nges ■ Fo-^fTiat ^orr-,at g CHOICES | _ 


Figure 26>1. Network Response Tbne Measurement 


This measurement shows the time reqmred for another node to respond to messages from the 
protocol ana^rzer. 

The average response time is shown for messages sent during each sample time. You can 
send up to 100 messages in a sample period. You can average the display for a selected 
number of sample periods. 
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Softkey 

<S«tupTMt> 


<S«tNumb. 

Mtgs/Minp.> 


< Edit Message > 


Descrietton 

lets you set the length of time for die measurement and die 
sample period. You can also control how mai^ messages to 
send during eadi sample period. 

Transmitted messages are each sample period. If no ref^ 
is received, onfy one message s sent in each sample period. 

If a response is recmved, the message is rqieated and the 
analyzer waits again for a response. Up to 100 messages can be 
sent in a sample period. 

branches to the protocol analyzer’s Edit Message Menu. You 
must edit or create a message to pass through the network an 
cause a node under test to send a response bade. Tius could be 
an Ethernet, IEEE 802, XED, or u^per level loopbade. 

OMtinalion AddiwM 

The default messa^ is Message_0 and contains Destinadon 
Address 00-00-00-OO^XM)0. Ytm must ecUt a message so that 
the De stin a ti on Address field identifies a qtedfic node vdiose 
respemse time you want to measure. 

DataFMd 

You must edit the Data Fkld to contain a message that causes 
the addressed node to transmit a re{dy. If more tl» an one 
reqxmse is transmitted, the Imt reqionse must occur within the 
sample period of the anal^rzer’s transmitted messa^. 

If the reqionse comes after the sample time of die transmitted 
message, the analyzer interprets the response as occurring for 
the transmitted message in the next sample period. A gap ot 
ifiscontinuous line is shown for the previous sample period. 

ttalURMpenM 

The protocol analyzo* <mly checks the source and destination 
addresses <m received frames when it is looking for a response 
fiame. No special message has to be induded in the data field. 
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Response Time Summary 



start Test 
Stop Test 
Stop Display 

Resume Display 
Setup Test 

Set Meas. Time 


Seconds Minutes Hours Days 

Set Samp. Time 

Seconds Minutes Hours 

Set Numb. Nsg/Saop. 

Edit Messages 

(See Edit Messages in analyzer Operating Manual.) 


Select Messages 
Set Time Display 

Elapsed Time Absolute Time 
Set Alarms 

On Off 
Graphic Format 


T,:iDu;ar Forniat 
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Transmit Response Time Summary 


RESPONSE TIME »X8S88.S.88.8S8SS»i.»SSSS88S8S8S 
15 Feb 87 STIMULUS MESSAGE * Messege^O 09:56:49 


ELAPSED TIME 

RESPONSE TIME 

00:00:05 

8.24 ms 

00:00:10 

7.58 ms 

00:00:15 

7.37 an 

00:00:20 

6.21 ms 

00:00:25 

6.76 ms 

00:00:30 

8.03 ms 

00:00:35 

6.34 ms 

00:00:40 

6.29 ms 

00:00:45 

6.55 ms 

00:00:50 

7.10 ms 

00:00:55 

7.83 ms 

: 

< 50,000.00 mS) 


ALARMS (MAX) : ^ 50,000.00 mS) 


Start time « 15 Feb 87 09:15:30 Stop time s 15 Fab 87 09:16:30 

Measurement time a 60 SECONDS Sample time a 1 SECOND Msg/Semple s 100 



Figure 26-2. Summary Table for Network Response Time 


This taWe shows the period is 10 sample times average response time for how long it takes a 
node (Ml the network to respond to messages during (Mie samfde period. 

You can control all the fields of messages transmitted the analyzm-, message iftngn*, and 

how many messages/sample periods to send. 
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Automatic Sequence 



This chapter describes the softk^ and display that you can use to automatically perform a 
sequ ence of measurement tests ^th the protocd analyzer. 

This chapter mdudcs: 

■ What Is Automatic Sequencing? 

■ Automatic Sequence Measurements 
• Starting Automatic Sequences 

■ Saving an Automatic Sequence Configuration File 

■ Example for Automatic Sequence Menu 

■ Alarm Logging Summary 

■ Measurement Logging Summary 
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What Is Automatic Sequencing? 

The Automatic Sequence Menu lets you arrange a group of measurements andloggug 
re^^ts in different sequences to meet your test needs. You may need to measuie network 
activity and performance at different times of the day to estaWish a record of your network’s 

typical or avwageoiwratioiL Does your network have peak loads at certain times of the day, 
week, mcrnth, or during periods for quarter^ reports? 

Fra- example, you could have a particular sequence of measurements made immediate^ b^ore 
or after a personnel shift change, or, you could use a different series of tests to observe 
network performance after m i d n i ght . You can use the Automatic Sequence Menu to create 
"canned* tests to perform the same measurements at the luwnft time of (% in order to 
your netwoik average performance levels. 

<Aiitoiiwiic Sm|umm> mea^ements can be started at a specified time of day or when 
condition or limit you qiecify is exceeded. You can autranaticalfy log inffvrmariAti to your 
analyzer qstem disc drive, to a plotter, to an HP TbinkJet printer or to an HP PaintJet 
Printer. 

You can set up a test sequence for regular monitonug and branch to a speofic set o( more in- 
depth tests if a certam network craufition measured by ^>larm« occurs. 
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Automatic Sequence Softkeys 


start Saquence 

Stop Soquence 
Stop Display 

ftesine Display 
Start At Set Tia» 

Set Start Date 

Current Date 
Every Day 
Set Start Tine 

Current Tine 
Set Start Seq. « 

Edit Sequence 

Netuork Stats 

Network Utilixa- Errors A 

Sunsary tion Collision 

Node Stats 

Node List Connect- Node/Net 

Stats ion Stats Sumary 


Frane Frane Frame 
Tining Length Analyst 

Frame Frane Frane 
Tining Length Analysis 


EXIT 


|_Conn. Connect. Connect. 

Matrix Sumnry Of A Node 

Transmit Stats 

Traffic Channel Responae 

Generator Acquis. Tine 

Logging Conmands 

Neas. Log Neas. Log Alans Log Alarm Log 

On Off On Off 

Control C onman ds 

Display Wait End 
Connent Soquence 


Automatic Sequence 27-3 


Automatic Sequence Measurements 

From the State Nppvork Sununary Meou, press <Aiiloiiu«te 8«qu«ie«> to display the menu 

^ownbdow. 



Figure 27 > 1 . Automatic Sequence Menu 


The Automatic Sequence Menu uses a OMnbinalion dl stiStkeys and menu fields to control the 
display. When the cursor is moved to difE^rent fields, the softkeys chance to show selections 
available for that field. 
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Degcriptlon 


EM 

sEa# 


MEAS CLASS 


(Sequence number) prowdes a reference numbmr for ktentif)^ 
the Cerent measuremotfs in a sequence. The SEa#isi^in 
the ALARM GO TO and ELSE GO TO columns for comfidonal 
branch commands. 

Addfaig S«quMeM ^ , 

The next SEQ. # is automaticaHy created when the cursor is m 
the COMMENTS field and you press [RETURN]. 

You can also press [INS LINE] to insert a new sequence field 
above the current cursor location. 

Up to 999 automatic sequence events can be created. 

DstoUng SaquMtcM 

Press [DEL LINE] to delete the line marked by the cursor. 

1 you choose the measurement class you want to perform. 

Move the cursor to the MEAS CLASS field to displ^ these 
softk^ 

SOFTKEY WAS CLASS 

CHOICES _FIELD DISPLAY 

<N*tuerk Ststs> NET 

<Node Stat» NODE 

<Tranm{t Stdt«> KNIT 

<Log8{ng ConiMnd8> LOG 

<Control Conmands> CTRL 
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Em 

MEASUREMENT OR 
FUNCTION 


Bewflpthw 

fidd lets you ciioose a taeasuremeiit gronp widun the 
measnrematt class ycm chose m the MEAS CLASS field. 

Move the cnnor to the HMASUREMENT OR FUNCTION field. 
Depending on ixhat you selected m the MEAS CUSS field, the 
fdlowing measnreiuCTt or function softkqis are displayed: 

•*** cuss NEASUREHENT 

SEtfCTEP ,___ OR FUMCTIOII 

Netuorlc Stats Natwork Suanary 

Utilization 
Errors & Collisions 
Frame Tining 
Frame Length 
Frame Analysis 


Node Stats 


Transmit Stats 


Logging Commands 


Control Commands 


Node List Stats 
Connection Stats 
Comm. Matrix . 
Connect. Suamary 
Connect. Of A Node 
Node/Net Summary 
Frame Timing 
Frame Length 
Frame Analysis 

Traffic Generator 
Channel Acquis. 
Response Time 

Mens. Log On 
Neas. Log Off 
Alarm Log On 
Alarm Log Off 

Display Comment 
Wait 

End Sequence 
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Measurement or Function (oont) 

Sotllcay 


Description 


<N«li<iwrkSM»> 

<Nod«8lalft> 

<TranMiiK8lals> 


<Loggbig 

ConMnancl«> 


<MM».LegOn> 


The paf(»iiiance measurements available in Network Stats, 
Node Stats, and Transmit Stats are described separately in 
preceding clu^ers in tins manuat 

In sratK autosequendng, yon can comically change die 
selected node in <lloda 8iait> and the select^ message in 
<imn«nlt 8tats>, <W ip en a a TIiim>. To change the selected 
node, enter one of the following in the aHnment field for the 
Node Stats measurement. 

(HH » Hex address of new 
node) 

@ NNNNNNNNNNNNNNNNN (NNN... = Phys Addr List 

node name) 

@#XXX pQCX « Plqs Addr List node number) 

(to use the next node in the node list) 

(to use dm most recentty setected no^) 

The above wm also be used in the Response Time measurmnent 
to re^ogram the ctesdnadon address of the stimiilus message. 

To diange the selected message, enter the foOowing in the 
Response Time measurement 

~MMMMMMMMMMMMMMMMM (MMM... » name of 

desired message) 

i.n gging commands let you log or store measurements or alarm 
events. You can log events to the plotter, printer, or disc drive 
selected m the mmiu you get after luesang <S«t Up Stats> and 
<8al«et0iilput>. 

If the logguDg ounmand is used in a series of automadc 
measurements, all logging goes to the angle selected output 
dewee. 

turns on the logging fonctum selected in the <S«t Up 8iaii> 
<SatoctOuiput> display. 
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Measurement or Function (conL) 

PetcrinBon 

After turning on the ftmctioii, the anafyzer cemthmes to 

the next sequence number. If the next sequence is a 
mea^ement, the comidete measurement is logged for the 
specified measurmnent time or until the specified disc file is 
filled iwhen log uma ful mode is chosen. 

For example^ if Network Un 9 tli> is the measurement to 
be logged, measurement data for the line graph, bar graph, pie 
graph and summary table is saved. 

The logging function continues throu^ the followixig sequences 
until a < M o as . Log Oif> ocunmand is used or a <Cofitrol 
CommaiicixEnd 8oquonoo> command is used. 

turns off the logpng measurements function. 

The analyzer log;s a measurement when alarm conditions 
specified in the <Sot Up 8tatt> and <Sot Alanna> menu occur. 

When an alarm occurs, the measurement is logged from the 
start of the test, not just after the alarm event. 

Alarm conditions can not be dhanged for different 
measurements mthin a sequence of tests. 

Similar to logging measurements, the device used to log alarm 
events is controlled by the selections made in <Set Up 
Stats>< 8 e l e rt 0utpiil> menu. 

After alarm logging is turned on, the anafyzer continues to the 
next test sequence. 

When <Alarni Log On> is active, alarm logging continues 

1. <Aiaiin Log OfV> command is used in an automatic se quence 
field. 

Z Volume file is filled in Log unW fuff mode. 

3. <End Soquonoo> command is used to st(^ automatic 
sequence. 


<Moao. Log Orr> 
<Alann LogOn> 
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Measurement or Function (conL) 


Sfi&itsx 

<Alarm Log Orr> 
Control Commands 
< Display Conunsnt> 


PescriDtfQQ 

turns the alarm logging function. 


You disfday the contents of the comment field at the bottom 

of the automatic sequence menu. The comment field can be 
used for what ever you want. For example^ you could display a 
message about alarmts in the previous measurement or an 
explaimtion about the next measurement to be run. 

You c oncatenate or li«h consecutive comment fields. 
Consecutive display comment lines are linked automatically. 


SEO. NEAS 

MEASUREMENT 

MEAS. TINE 

ALARM 

ELSE 

COMMENTS 

# CLASS 

OR FUNCTION 

OR SETTING 

GO TO 

GO TO 


1. NET 

FRAME LENGTH 

5 Seconds 

N/A 

2 


2. CTAL 

DISPUY COMMENT 

N/A 

N/A 

3 

NOU IS THE TINE FO 

3. CTRL 

DISPUY COMMENT 

N/A 

N/A 

4 

R YOU TO LEARN 

4. CTRL 

DISPLAY COMMENT 

N/A 

N/A 

5 

ABOUT DISPUTING 

5. CTRL 

DISPUY COMMENT 

N/A 

N/A 

6 

USER CREATED 

6. CTRL 

DISPUY COMMENT 

N/A 

N/A 

7 

STATEMENTS!1 

7. CTRL 

UAIT 

10 Seconds 

N/A 

8 

/ 

8. CTRL 

END SEQUENCE 

N/A 

N/A 


Tnd of sequence. 

Start time 

« 15 Feb 87 09:15:30 

. y. 

Start at sequence # 1 

NOW IS THE TIHE FO R YOU TO LEARN ABOUT OISPLAYING USER CREATED STATEMENTS!! 

1 I 1 


1 

Inserted 

1 

Deleted 


1 

Deleted 



Space 

Spaces 


Spaces 



Only one trailing or leading space in comment fields is left in the displayed comment. A sin^e 
space is inserted in front of leading characters. 

(continued) 
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Measurement or Function (conL) 
< Display Comment> (com) 


iMigth of Dteplay Thm 


<WaK> 


<Eiid S«quoneo> 


A <Disptey CoiniiMirt> control cnmnnwirf is shown for the 
duration d the foQowing measurement A <Waft> contrcd 
command can follow a <D(aplay ComiiMnt> sequence to set the 
length df duq)lay time. 

no measurement or <WaH> oonunand follows the <Dis|)lay 
OeiniiiMit> sequence, dte message oaty flashes on the (hsplay. 

You can use a <\ivait> command to pause cu dday between 
measurements. The <Vltelt> command can also be used after a 
<DI«ptay CoiimMnt> function to let the message be diq>liqied for 
a fixed amount of time. 

This control command ends or stops tiie automatic sequence. 
All measurement and alarm logging fimctiitms are turned oK 
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Measurement Time or Setting 


MMSumMNit Tim# 


Setting 


This fidd lets you set the length of time for the measurement to 
occur. 


NUMBER ENTRY 

Move the cursor to the number field and enter a numeric value 
from the keyboard. Press a displayed softkey to select the unit 
of time. 


NOTE 

There is no way to change sample time or other 
measurement parameters in the Automatic Sequence 
Menu. <Aiiioiiiatie 8eqiiene#> measurements use the 
current parameters set up in the regular measurement 
menus. 


Tune is not displayed in the MEAS. TIME field when the 
measurement is: 

<Tranamlt Slats> <Traflle Ganaralor > 

< Logging ComRUiiKls> < Control Commands > 

<Tr«fMmR SUrisxTraffle G«Mr«ior> displays the percentage of 
iirilirafirm for background trafBc assigned in Transmit Stats 
Menu. 

f di gg in g and Contrd commands display N/A for Not Applicable. 
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ALARM GO TO 


ELSE GO TO 

COMMENTS 


TTiis is a namnic entry field for entning wfaat SEQ # you want 
to Inraadi to if an alarm condidon occurs during the current test. 

Current alarm conditiais are diqdayed in the <8«t Up Stai»> 
<8t A larm a> menu. 

ff this firid is set to anything but the current Saq #, branching 
tal^ {dace immediate^ on discovering the alarm condidon (the 
a ssigned measurement dme is pre-empted). 

Use this nummic entry field for entering udiat SEQ # you want to 
branch to wdien the current measnremmit or fimedo n e nd s. 

Use this field for comments to document the automadc 
sequence function. Up to 18 ASCII diaracters may be entered. 
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starting Automatic Sequences 

At tiie bottom of the Automatic Sequence Mmiu, you can choose uWch sequence number to 
start the automatic sequence and what day and time to begin. 


<Set start Date> 




<EvmyDay> 
Sctodid Date Entry 


PqSffriirtiftP 

This fiftM lete you enter the date vbea you want the test to start. 
You can start a test when the ^stem is unattended, such as 
during the ni^t or on a weekend. 

starts the sequence at the selected time on the current date. For 
thiR entry to be useful, it is important that the protocol 
analyzer^s date and time be set accurately in its Top Level 
Menu. 

restarts the sequence at the start Seq # every day. 

Date einry must use the foDowing format: 
day mcAth year 

Separate each entry with a space. Use three letters for month. 
The values that may be entered for day and year must be within 
the range listed below: 

years »> 0 days »> 1 

«< 99 31 


For example: 

15 FEB 87 * February 15, 1987 
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Softkey 
<Set Start TinM> 


<S«t Start S«q#> 


Description 

lets yon select the time of day to begin the automatic sequence. 

HH:MM:88 

hounminutecsecoiul 

Separate enby with a cohm ( : ). Use 24 hour entry to dmiote 
AMandPM. 

Values that may be entered fw the time must be within the 
ran^ listed below: 

Hours » 0 Saconds » 0 Nirwtes *> 0 
■< 3 ■< 59 *< 59 


For example: 

9:30:00 > 9:30 AM 

21:30:00 « 9:30 PM 

Uiis field lets you select the sequence number yon want to hftgin 
a test series. The defarift selection is Ssq #i. Press <Sst Start 
8s 4#> and miter the Seq# you want to b^n the sequence. 
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Saving a Configuration Fiie 

You can store the Automatic Sequence setup or configuration file on your protocol ana^ror 

disedrive. This feature lets you have several automatic ^uence files created for different 

network performance measurements. Then, 3 ^u can quickfy load the automatic sequence file 
you need into the protocol analyzer. 

In addition to saving the automatic sequence menu, the protocol analyzer saves the following 
Stats application menus: 

Set Up Stats Menu 

Set Alarm Menu 
Select Output Menu 

All neasureiBent softkey selections 
Selected Display 
Sraph 
Table 

Selected Test Tines 

Sanple Tiaie 
Neasureaient Tine 
Graph Ranges 

Traffic Generator Settings 

Selected Message # (Response Tine) 

Selected Node (Node Stats Menu) 


NOTE 

Node Bst, filters, and messages are not saved with the 
automatic segueace file. Use the Disc Fu nc tions Mean 
to save these functions separatdy as a Network File. 
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Use the foUowisg procedure to save your automatic sequence ffle to your ^stem disc drive. 

Procedure 

1. From the protocol aiial 3 aer T<^ Level Menu, press <Diae Funeiioao. 

2. Press <Sav* Fl*>. 

3. Anatj^zer prompts: 

Select a ffle type to save. 

4. Press <SurtsConflg>. 

If your volume does not have a statistics configuration file, you must create a new 
file. If the volume has an existing statistics cmifiguration ffle, yon can create a new 
ffle or rewrite an mgtiwg file, 

Create a New File 

5. Anal^r jwompts: 

Enter a ffle na«e • 7 characters Muclnun:_ 

6. Enter to seven keyboard characters for the new file name. 

7. Press [RETURN] to complete die entry. 

Recite To An Existing RIe 

8. Anafyzer prompts: 

Select softkey OR enter valid nane :__ 

The anafyzer displays softkeys for statistics configuration files currently on the 
selected volimie. 

9. Prem a splayed sofdc^ or enter up to seven k^ixiard characters for an 

statistics configuratum file. . ° 
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Example for Automatic Sequence Menu 



•srsssesssasssassss AUTOnATIC SEQUENCE sr**««ss*ssssasaxasasaassr»»srs 

16:38:30 

fi MEftSUREnENT MEAS. TIME ALARM ELSE COMMENTS 


SEQ. 

# 

MEAS 

CLASS 

MEASUREMENT 

OR FUNCTION 

MEAS. TIME 

OR SETTING 

ALARM 

60 TO 

ELSE 

60 TO 

1. 

LOG 

MEAS. LOG ON 

N/A 

N/A 

2 

2. 

LOG 

ALARM LOG ON 

N/A 

N/A 

3 

3. 

NET 

UTILIZATION 

5 Minutes 

5 

4 

4. 

NET 

ERRORS AND COLL. 

5 Minutes 

5 

6 

5. 

NODE 

NODE LIST STATS 

S Minutes 

N/A 

8 

6 . 

LOG 

MEAS. LOG OFF 

N/A 

N/A 

7 

7. 

LOG 

ALARM LOG OFF 

N/A 

N/A 

8 

8. 

CTRL 

END SEQUENCE 

N/A 

N/A 

N/A 


Base imsasurement 
for network state 


N/A End of sequence. 


I Start tine s Every Day 09:00:00 



Figure 27-2. Automatic Sequence Example 


The an tnmatiff scqucncc sample shown above records statistics about your network’s baseline 
performance. The information is gathered every day at 9KX) A.M. 

If an alarm condition occurs during sequences 3 or 4, the analyzer goes to Seq #5 and records 
the buaest nodes on the network. If no alarm occurs during sequences 3 or 4, Seq #5 is 
ski{q)ed. 


Automatic Sequence 27-17 







starting the Automatic Sequence 


Line 17 of figure 27**2 mdicutes this group of measurements stnrts nt me as i ire^ efft f wp ifnr f 
#1 every day at 9:00 o’clock in the morning. 

SEQ #1 turns the measurement logging function on. The 
device selected in the <8et Up Statt> <8eisci Oiitpiit> menu 
beguDus to log the folhiwing measurement sequences. Lo^jngof 
sequences continues until a sequence step turns the logging off. 

SEQ #2 turns the alarm logging function on. He alarm logging 
device selected in the <8et Up 8taia> < S s toct Output> menu logs 
a measurement when an alarm in the measurement occurs. 
Measurements can be logged on alarm" only during automatic 
sequmices that contain the alarm function. These sequences 
are: 

Network State 

utilization 
Errors & Collisions 

Node Stats 

Connection Stats 

Transmit Stats 

Channel Acquisition 
Response Time 

SEQ #3 In SEQ #3, the analyzer automatically starts to perform the 

Utilization measurement from the <Neiwork Stats> 
measurement class. If an alarm occurs during the measurement 
time, the protocol anafyzer immediate^ branches to SEQ #S to 
measure and log the bumest nodes on the network. If no alarm 
condition occurs before the end of Seq #3, the protocol ana^r 
branches to SEQ # 4and automatically b^gns that test 


SEQ#i 


SEQ #2 
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SEQ#4 


SEQ#5 

SEQ#6 

SEQ#7 

SEQ#8 


After SEQ #3 ends, SEQ #4 automatically starts to perform 
Errmrs & CoOisions measurements from the <NitMrork Situ> 
measurement If an alarm occurs during the measurement, 

the protocol analyzer unmediatdy brandies to SEQ #5 to 
measure and log the busiest nodes on the networL If no alarm 
occurs during Seq #4, the protocol analyzer branches to SEQ # 
6 to begin turning off the logging functions and end the test 
sequence. 

If an alarm condidon occurs during SEQ #3 or SEQ #4, the 
protocol analyzer branches to SEQ #5. This sequence causes 
the protocol analyzer to log the busiest nodes on the network. 
The busiest nodes on a network are oftmi the source of error 
conditions occurring on the network. 

This sequence turns off the measurement logging function. 

This sequence turns the alarm logging function. 

This sequmice ends the automatic test sequence. 


NOTE 

Where no ad£tional measurements follow steps 6 and 
7, you do not need to manually turn off measurement 
and alarm logging. The Sequence End step 
automatically turns off the log functions. 

If sequence measurements arc added after SEQ #7, 
they are not logged until the log^ng functions are 
turned on again. 
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Displaying Multiple Measurement Logs 

Whm you perfiarm an aatXMnatic measnrement, yon can log more dian one type 
measurement dmiog the antomatic sequence. For examine, you may want to leg network 
measurements and then log connection summary and duumd acquisition measurements 
during peak traffic periods. 

After you load ffie log ctf an automatic sequmce measurement that includes more than one 
type of test, a list the different measurement classes is displayed to let you choose which one 
of the measurements to display. 

Far example, in the automatic sequence measurement list shown below, three different 
measurmnent dasses are defined to be logged during an automatic sequmce measuremmiL 


AUTOMATIC SgQUEMCE 

14 Feb 87 12:45:00 


SEQ. 

MEAS 

MEASUREMENT 

MEAS. TIME 

ALARM 

ELSE 

COMMENTS 

« 

CLASS 

OR FUNCTION 

OR SETTING 

GO TO 

GO TO 


1. 

LOS 

MEAS. LOG ON 

N/A 

N/A 

2 


2o 

NET 

NETWORK SUMMARY 

1 Minutes 

2 

3 


3. 

NODE 

CONNECT. SUMMARY 

1 Minutes 

N/A 

4 


4. 

XMIT 

CHANNEL ACQUIS. 

1 Minutes 

4 

S 


5. 

CTRL 

END SEQUENCE 

N/A 

N/A 

N/A 

End of sequence. 


Retuork Rode Trenenit Loosing Control EXIT 

Sfto_State Stets Ccwends Co—nde __ 


After you have defined the measurement, press <8tart Seqiionoa> to begin losing the 
measuremmit to the disc file you spedfied in Select Output mmiu. 
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After the measuraneiit is logged to a disc, use the following deps to display the logged 
measnrements: 

1. In the Automatic Sequence mam, press <EXIT>. 

2. Press <8aitiip8tata>. 

3. Press <DtoeFuiielkMM>. 

4. Press <Le«l FM«>. 

5. Press <8tats Daia> to select a file type to load. 

6. Press the softkey for the log file that yon want to load. 

7. Press <EXIT>. 

8. Press <ExrT>. 

9. A hst of the measuronents logged to tfie disc file is displayed. 

Use the cursor to high%ht a measuremoit you want to view. 


Disc FUWCTIOMS 


MEASURENENT 

TINE 

DATE 

NEASUREMENT NANE 

ALARMS 

1 

12:46:25 

14 Feb 87 

NETUORIC MEASUREMENTS 

0 

2 

12:47:27 

14 

Feb 87 

CONNECTION SUMMARY 

0 

3 

12:48:29 

14 

Feb 87 

CHANNEL ACQUISITION 

0 

Display 


Next 

Previous Disc 


the Meas. 


Alarm 

Alarm 

fHP&U-ons 



10. Press <Dlspiay the M«as.> to diqilay a selected measurement 
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Alarm Logging Summary 

Alarm logpng can be impiemeiited only frcmi <AiiteiiMiie S«(|umm> measwemmts. The 
ftJlowiiig steps summarge die alarm logging ftmctioin. 

<S 0 tUpStat 8 > <S«lecl Output> Menu 

1. In <8at Up Stalt> <S«l«et Output> mean, select a logging device: printer, plotter, or 
disc. 

2. If a disc is selected as the log^ng dence, asaga the file name, file size and storage 
mode. 

< Set Up Stats >< Set Alarm > Menu 

1. In Set Alarms Mom, ^ the alarm status On for eadi alarm to be logged. 

2. Set the alarm oonditkm limits. 

3. Set the alarm type and duration. 

4. Qualify how mai^samides the alarm needs to occur. 

<AutonuitieSequenee> Menu 

L Press <Loe9l'>8 Comma n d o and then <Alarm Log On> to enable log^ng the 
measuremmit 

2. Select a measurement that contains an alarm condition. Forexample: 

NotMork Stats Node Stats Transnit Stats 

Utilization * Comoctiono Responae Tine 

• • 

Output Device Display 

If a {winter or plotter is used, the output is a copy of the measurement dispbQr. 

If a disc is used to log Uie alarm, when you use <Qlae Funotiona> and <LoodFao> to load the 
log-file, the analyzer (fisplays the measurement. 
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Measurement Logging Summary 

Measurement logpng can be implemented only from <Aulonurtie Seq » ii w > measurements. 
The following steps summarize ^ measurement log^ng operatum. 

<Set Up Stats> <Select Outptit> Menu 

1. In <8«t Up 8iatt> <S«lMt Outptit> menu, select an output derice: printer, plotter, or 
^sc. 

2. If a disc is selected as the logging derice, assign the file name, file rize and storage 
mode. 

<Automatic Sequenee> Menu 

1. Press <ljos 9 tng CoiniiMiiMls> and <Mms. Log 0n> to enable logging a measurement 

2. Select a test sequmce that contmns a measurement. 


Output Device Display 

If a printor or plotter is used, the output is a copy of the measurement display. 

If a disc is used to log the measuremmit, udien you use <Dlse Fiineilens> and <Load Flto> to 
load the log-file, the analyzer displays the measurement 
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